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MeptBailov kat Avarmtuén
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NeptBarAov kat Avarmtuén ]
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MeptBailov kat Avarmtuén Metpnon Aépiwv Puttwy (AEH A.E.)
S ——
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NeptBarAov kat Avarmtuén 5 ]
/

To onuePIVO XaPTOPUAAGKIO OTABUWY TTaPpAYWYNS TNG
AEH utrepBaivel Ta 12.7 GW o€ 1o0xU

EykateoTnpév  Sra@uiouévn A E H (2 O 0 8 )

n 1o0x0g HAikia
(Mw) (étn)

Alaouvoedepévo ZUOTHHA EykareoTnuévn 100G avd TUTTO KAUCiJou

Y/H evépyeia 3,017
] NAyvitng
AiyviT 5,288
yviths Avavewoiueg 41.4%
MeTpéAaio 750 0.7%

Quoiko Aépio 1,966

ZUvoAo 11,021
YOponAeKTPIKA
EVEPYEIQ
23.6%
KpATtn 770

P6&og 234
Mikpd vnoid 650 MNeTpeAaio

duoikd gxéplo Nnoié (reTpéAaio) 5.9%
SOVoAo 1,654 15.4% 13.0%

91

[nyn: AEH A.E. (20083)
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MeptBailov kat Avarmtuén

%)

XapTopuAAKIO OTABHWY Tapaywync

2009-2010
Evumsn‘rnu@v Eradnouivn AEH + |5ld)'t£§ (2010)
n 1gxug Haukia
(MW ()
Alaouvbedbeévo ZuoTnUA EykaTteoTnuévn 10)U¢ avad TUTTO KAUCTIiHouU
YIH evépyeia 3,017 29 AlNE: ~20% (201 6)
MyviT 5,288 26 .
ER AVOVELITIPEC Ayvitng
MeTpéhaio 750 37 7.5% 36.1%
®. Aéplo AEH 1,966 15
®. A 15 .
£plo IBIwTWY 880 YDpONAEKTPIKI]
i EVEpYEIT
Zuvoho 11.901 20 6% MeTpéhaio
Kepnmn 770 16 DUTIKG TépIo Nncn-::tﬂ‘r;&:-ahumj
P650C 234 15 19.4% o
Mikpd vnola 650 37
Zivoho 1,654 AEH: 12.7 GW

Tpito1: 1.9 GW
Luvoho 1100
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MeptBaiov kat Avamtuén

2012 - 2014 EFKATEZTHMENH IZXYZ (MW) MONAAQN AME ZE AEITOYPrIA ZTO
AIAZYNAEAEMENO ZYZTHMA (Ap8po 9 N.3468/2006) & /B ZTEIMQ2N =10kW

AEK. 2012-AEK. 2014
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MeptBailov kat Avarmtuén

2012 - 2014 EONIKH MAPAIrQrH HAEKTIKHZ ENEPrEIAZ (GWh)
MONAAQN AlE & ZHOYA (ApBpa 9 & 10 N.3468/2006) & ¢/BZTEIMQN = 10kW

MYHE

Anhed

W Boaipw-Bopala WIHBYA (%) rEAGHMA 11
eurofokTaika Purofolraing oreyuw = 10kW [ **fwe Totho 2012 smignon)
B eurofokTaikn orepav =10kW (&wc Iodo 2012 aciunon MAN ) Mn AoouvBaiepeva Nnoma 76
|| 4 63 111
2 21
"o 55 B - . = P
! | 53 &6 5o 21 - —
&00 l 72 I 35 2 41 47
1 = 52 = 4 4 4 22
T = 52 3 53 a - = =
&4 2 82 - = 40 50 53 —
700 < LT B 1 59
= 291 5 278

o
—

2

{*) 28.11.2012 evrayxbnee oe vabeorwg «dompacmikng Aemouvpyiog® wg Katavepopevn Movada Zupnapaywync HAextpiopod Seppornrag Yynhing Anddoong o
orabBpog oupnapaywyng nhexTprirpow kal BeppoTnTag Tng «AADYMINION®. Ivo Mpagpnpa 7 ansikovileral np afpoiomikn nAexTpikn evépysia ZHOYA,

Tow-14 |
Mag-14 |
png14 |
Mai-14 |
toww-14 |
Touk-14 |
puy-14 |
zen14 |
owr-14 |
Noe-14 |
des14 |

pex-12 |
Tov13 |
@ep13 |
Map-13 |
anp13 |
Mai-13 |
Touw13 |
Touk-13 |
puv-13 |
zen13 |
ovr-13 |
Hoe-13 |
fex-13 |

{**) H exTipnon cpeiheTe apevds OTO ONATIPO TG EYRATESTHPEY G I0KUOE Tww DB Ireymwv oTo ATM kol oo MAN kol apeTépouw ot ikpi perafohi ornw
aBpoonieg eyraTecTn eV g0 kara Ta €T 2011 wan 2012
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MeptBailov kat Avarmtuén

ENEPIEIAKO MEITMA KAYZIMOY
12/2011-11/2012 2014
AITNITHZ: 47.69 % 44 %
PY2IKO AEPIO: 23.93 %
NMETPEAAIO: 8.20 %
YAPOHAEKTPIKA:  6.21 %
AllE: 10.55 %

AIAZYNAEZEI2: 3.42 %

2YNOAQO:
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MepBalAov kat Avarmntuén 3

Huepioia Napaywyn 10/10/2006
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MeptBaiov kat Avamtuén

Huepoia Mapaywyn 26/6/07
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MNeptBaAlov kat Avamrtuén 2 )

Me erevduoeig upoug €1,95 d10., 6TOXOG gival n ,//
amwékTnon pEPIdiou ayopdc 20% péxe! To 2012 o —

E€EMEN eykaTeoTnuévne Ioxvoc 2006-2014

[ ] Mn SpopoAoynpéva
MNewBeppia
QwrTtoBoATaika

Mikpda Y3ponAekTpikd
AloAIKa

220

25 6

86 92 61 1.662
45 48 142
41 44 69

2006 2007 2008 2009 2010

2013 2014 1/1/2016
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NeptBarAov kat Avarmtuén
Metarpotr) TnG HAlakng Evépyelag - Apxn Asitoupyiag

Tapping the Sun’s

Solar panels, or photovoltaic cells, harness energy from the about 400 trillion

sun. The cells are made of a semiconductive material that is trillion watts of

specially treated so that the sun's rays help create a flow of power
electrons, which can be used to power your home.

The sun gives off

SOLAR PANEL
Glass covering

Transparent
adhesive

Anti-reflection
coating

PHOTOVOLTAIC CELL
detail cross-section

Q

Electric
current

o

o

not to scale

Solar potential in the U.S.

The amount of energy striking
almost any part of the Earth is vast,
regardless of region, season, time
of day, climate and air pollution.
Shown is the average radiation
received on a horizontal surface
across the continental United States
in the month of June.

kWh/day
I 8085
I 7580
7075
6570
6065
5560
W 5055

PV cell at a glance

A photovoltaic (or PV) cell is a
specially treated wafer of silicon,
sandwiched between two thin
contact plates.The top contact is
positively charged and the back
contact is negatively charged,
making it a semiconductor.

P The n-type semiconductor has
an abundance of electrons,
giving it a negative charge, while
the p-type semiconductor is
positively charged.

P> Electron movement at the p-n
junction produces an electric
field that allows only electrons
to flow from the p-type layer
to the n-type layer.

P When sunlight hits the solar
cell, its energy knocks
electrons loose from the
atoms in the semiconductor.

P When the electrons hit the
electrical field, they're
shuttled to the top contact
plate and become a usuable
electric current.

— DC/ACinverter Cu,,w

>3y _

ar panel farm
chenergy a

solar panel can make
depends on how
efficiently it converts
the sun’s energy. An
average solar panel
around a square
meter in size can
generate about 100
watts. Commercial
panels are up to
17% efficient, and
are getting better
every day.

Necessary to convert
electric current for
consumer use

A lot of the sun's energy is reflected back into
space or absorbed by the Earth's atmosphere.
An average of 1,000 watts hits each square
meter of the Earth’s surface during peak times,
more energy per hour than the global
population uses in a year.

Excess energy from the solar array is fed into the power
grid. It helps provide extra electricity to the community,
especially during peak daytime hours. More than 35 U S.
states have laws that require net metering, which means
that solar panel owners get to subtract the amount of
energy produced by their solar panels from the energy
they draw from the grid on their monthly bill.

Utility compal
ooz
"

SOURCES: U.S Dept. of Energy; Union of Concerned Scientists; NOVEARASATE!
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NeptBaAdov kat Avarmtuén " )
Apxn A&itoupyiag 0 o

e
et

@ewpia Hulaywywv

/B 2uoTApaTa HovOoKPUOTAAAAIKOU ) TTOAUKPUGOTAAAIKOU TTUPITIOU (EKMETAAAEUON
TNG TTPOCTTITITOUCAS NAIOKAG evépyelag KaTd 15-20%)-
AVTI-QvVOKAQOTIKEG ETTIOTPWOEIG

21a0epa ) TTapakoAouBnon nAiou (sun tracking
(Mepia: 100 KWp)

Xpron TAaivwy KaToTrTpwyv (SITTANS dwng

(TTOAU KOAUTEPEG ATTOOO0EI
- @/B Aemrtwv upeviwy (CdTe, CIS, MJ cells)
KUWEAIdWV TTUpITiOU.
- @/B ouykevTpwTiKoU TUTTOU (Si, multi-function ce
- @/B uBp1dikou TUTTOU (BEPPavon-evEPYEIQ-YPUEN KE AN
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NeptBarAov kat Avarmtuén - y )

QwTOROATAIKA CUCTAMATO
KATA

* MeyaAo KOOTOG £yKATAOTAONG:
* Mikpny evepyelakn ammédoon
* “Y1rapgn 1ogIkwyv HETAAwWV: Cd, KATT. (KaTaokK

YIEP

- EAKUOTIKEG TIEG (emIdOTOUPEVNG) KWh

- Xpovog wng: ~25 £1n

- YAotroinon ®/B otaBuwv €wg 100kW

- 270 VNOIA ETTITPETTEI TNV OPACTIKA MEIW
aTTO TIG UTTAPYXOUCEG 2ZUMPBATIKEG JOVADE
TTWAEITAI YIa KOIVWVIKOUG poAoug 0,10-0,

- ATTOKEVTPWON TTapaywyne (Heiwon attw

- AvATTTUCN TTOAAWYV VEWV KAl QTTOKEVTPWHE

- Méyiotn TTapaywyn 1o KaAokaipl 2 Meyiotn {nTnon

EBvikd Metoofo MoAuteyveio




MeptBailov kat Avarmtuén

HAwakn Evépyeila

(MVpyoL Oepuotntog)
(TaAAka Mupnvaia, 10 MW) - 2000
Cestas-Bordeaux, 350 MW (2015-2016)

Andadoon: >30%
Tuvduacpévn xpnon: ®/B cuctipata kat HA

Napaywyn HAektpkng Evépyetag - Pwtofg
Evpwrniaikn Evwon Eykataotnuévn toxuc O/ M-IV Rty

Feppavia: >38.300 MW — 2014
ItoAla: >18.450 MW - 2014
FaAAla: >5.600 MW -2014
EAAGSQ: >2.600 MW -2014

MW (o€ Bropnxavika mapka), 200 MW (KoZavn). EOvikd MetooBlo MoAuteyveio




MeptBailov kat Avarmtuén

AVTIOPACEIC TWV KATOIKWYV




NeptBarAov kat Avarmtuén

50 uX. Hpwv (AAe€avdpela) — Dtepwtn o€ LOUGCLKO Opyavo (ApxatoAloyilkd Mouoeio, Aiov)

EAAGSa: 2.15 GW (1/2016)
leppavia: >50 GW (2016)

lonavia: 23 GW (2016) P.000.000 NotkokupLd)
Stnv E.E: 142 GW (2016), Kiva: 145 GW (2016)

3-ntépuyol Spopeic (Heiwon agpoduvapikov Bog
OKPOTITEPUYILWV)

MetafAntou BApatog (mpoocappoyn anodoong

Y o¢ muAwva (80-100 m)

Awapetpog potopa (50-70 m)

Méyloto U og (80-100 m)

Mapayopevn ovopaotikni Loxug (0.5-3 MW) - 5-1
Eykataotaon og BaldocoLla mapko

MeyoaAUtepeg A/T (KaAUTtepn eKUETAAAEUOT OLLOALKOU SUVAULKE
AlaBeopotnta atoAtkol mapkou os evépyeta > 98% (A/: 500-1008
Aleloduon og tomka nAektpka diktva: 15-20%
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NeptBarAov kat Avarmtuén ]
KYPIA TMHMATA A/T /

1. Blades

L. Rotor

1 Pitch

4. Brake

5 Low-spoed shaft
B Gear box

1. Generator

B. Controller

9. Anembpmaliar

10, Wind Vane

11. Nacelle

12. High-speod shal
13. Yow drive

14, Yaw motor

15. Towar
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MeptBailov kat Avarmtuén

Kata:
Omtikn pumoavon
©dvatol MTNVWV

HAektpopayvnTikec mapeUBoAEC (LeTadopa
YT)

Kataotpodn duaoikou meptBaAAovtoc
(6nuioupyla 06koU Siktuou mpooBaocnc)

Agv AelTOUPYOUV CUVEXWG

Yriep:
Anpoupyia moAAwV VEWV BEcewv gpyaciag

Amtobidel 80 dopEC TNV EVEPYELA TIOU
XPELAOTNKE YL KATOLOKEUN

Meilwaon exmounwv CO, kat OAwvV Twv AAAwv
pUTIWV OO CUMBATIKOUG OTABOUG

Edappoyn o€ tomiko eninedo

Auotdpeveg amoP el HeTaéL OLKOAOYLKWY opyal

TAPKWV o€ TepLoxeC Natura

EBvikd Metoofo MoAuteyveio




MNeptBarrov kat Avartuén T e Y

FewOepuikn evépyela (Beppotnta ¢ yng) - FewBepuikn Babuida: ~3.3°C/100 m
Xpnon: Nopaywyn evépyelag + O¢ppavon/Apoctopog

JUVOALKN gykataotnuévn oxug (E.E.): 2.3 GWe (étog 2016)
To €tog 2016: 0.95 GWe (ltaAia), 0.60 GWe (Toupkia)

Kootog eykataotaong nAekt. otabuwv: ~ 900-2000 €/kWe
Kootog mapaywyng: ~ 0,04-0,09 €/kWhe
Atlomoinon og pikpo Babog (1-100 m) } peyaAvtepo Babog (~1-3

lewVepuika nedio unAnc eviaAmioc (150-350°C) - lewbep

lewVepuika nedio xaunAnc-uéong evdamiog (90-120°C) - [}

Xpnon avtAliwy Beppotntag [adaipeon Bepuotntag amno To €
KaAokaipt].

100 ktipta otnv EANGSa (EMM-ZxoAr) MnxavoAoywv) — Zuvep
OQENH
(véeg Béoelg epyaoiag), (uelwon e€aptnd nepLBailovtika
(pelwon kotd 40% twv ekmopnwv CO,)
MPOOTITIKEC

<1% n OUVOALKN EKUETAAEUON WG TWPO OTN XWPO Hag = Tapaywyn €08
CO, (m.x. x30 €/tn = 10 M€ e€owkovopnon amno npdoTLua)
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MeptBaiAov kat Avamrtuén )
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MeptBailov kat Avarmtuén

Hydrothermal system

Shallow to Medium depth Open-Loop Glucksman Art

. Museum UCC,
Shallow cool aquifer systems, Ireland  corc, ireland

, , 15m, 10lis, 15°C
Medium hot aquifer systems, Iceland 190KW
Gravel aquifer

Offaly Co. Co.
Office, lreland
20m, 10l/s
Karst aquifer

Mesjavellir Power

Flant, lceland

1-2km, 190°C

1,800 /s Production Wil Inpaction Wedl
120MW

Source: Geothermal Education office 3 IPGC Flagstaff 2008
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MepBalAov kat Avarmntuén )

Heating with heat pumps

Shallow geothermal system.
2UMTTIEON
+ Heat is collected from the ground and brought to the Hea%p

The heat pump concentrates the heat by a fridge working in reverse.
It supplies heat at 45°C to the building.

It produces 3 to 4 units of heat for every unit of electricity used EKTOVWON
In the summer it is reversed to provide cooling to the building‘/

Heat Pump m Winter | Heat Pump in Summer

Geothermal Education Office EBviko Metoofo MoAuteyveio




Hut Stl.lff Heat Turkine

How engineered geothermal exchanger
systems work

Ground level

1. Cold water is pumped under pressure
down an injection well and is heated
in the geothermal reservoir.

2. The hot water returns to the

INSULATING B

SEDIMENTARY

3. The hot water heats up a seconda
ROCKS P &

working fluid via a heat exchanger.

4, The vapour from that fluid spins
a turbine to generate electricity.

Production well
Injection well
Production well

T e A ]

HOT GRANITE 0t g

= &.5km
Geothermal reservoir

Sources: Geodynamics; The Economist
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NeptBarAov kat Avarmtuén http://www.ppcr.gr/Home.aspx?C=2
Ta TepIBwpla agiotroinong Twv AlE cival tepaoTia...

[Mpoéxel, BePaiwg, n

- 2TO OTTITI KaI OTO YPaPEio (Ewcg Kal 60%)
- 2TIC METAPOPEC (Ewg Kal 30%)

- 21N Bropnxavia (€wcg kai 20-40%)

- 21N yewpyia (Ewg kai 20-60%)

[TAnpogopisc DO1EC YTINPEeoiec otn [TaAAia

(05/2008) PA

9

PYBMIZTIKH AFXH ENEFTEIAE

2UYKpPQTHOTE OTI.

To 2005 n AEH mAjpwoe 70 M€ yia ayol
(avTi TTEVOUOEWYV O€ €PEUVA KAl VEEC TEXVE
To 2011 n AEH tmouAnoe dikaiwuara puTTw
huaupng Tputrag Tou AEZMHE).

I_I/\H PQ N E I TO KE PAO Z AI_I E ‘ @ ATAXEIPIETHE EAAHNIKOY EYETHMATOEZ METADROPALEZ HAEKTPIKHE ENEPTEIAE ALE.




MeptBailov kat Avarmtuén

TO AME2O MEAAON (2014-

Av n EAAGSa akoAouBnRoel TO HECO PUBHO AVATITUENS TS ayopdAC
HO tn¢ Eupwtrng, mou mrpoBAEtrel n EE kal ol eTalpeieg Eépeuvac
ayopdac, eKTigdTal 611 To 2020 8a KUKAo@opouv Trepitrou 40.000
HO ka1 1o 2035 8a KukAogopouv 280.000.

MHIMH: AEAAHE
EBviko MetooLo MoAuteyveio




MeptBailov kat Avarmtuén
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3) Handbook on Renewable Energy Sources, |

handbook en.pdf
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SRREN FD SPM final.pdf
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