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MeptBailov kat Avarmtuén

[eplexopeva

* Mopdéec Evepyelag

e Evepyelakn Ztpatnylkn

e KaAuvyn avaykwv o€ evepyeLa

* Awvitikol otaBpot kat to pEAAOV TOU Alyvitn
e JtaBuol Quoikou Agpiou

e XtaBpuot MetpeAaiov
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MeptBailov kat Avarmtuén

Mop@EC evepyEIQg
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MeptBailov kat Avarmtuén

Xnuiki Evépyela
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[MepL

BaAAov kot Avarmtuén

, Xepote KoaAvte NeplOw
®Dopa lO
KATHFOPIA KPITHPIO AEIKTHZ Npotiunc En‘,:goo En‘,:goo Bs)‘:ﬁwo
ns n n ng
Owovopia- , ,
AvtaywvioTtikotn | Evepyelakn £vtaon TIPUIETEE G By A d 148 128 20
(toe/ek. €)
Ta
Kbéotog emévduaong f;?cz? LSO Rsers dl 2.480 1.660 820
BaBuog % uepiblo peyalutepou ! 91% 64% 279%
aneAeuBépwong Tapaywyol NAEKTPLOUOU
Evepyelokn e€aptnon % ELOAYWYEC EVEPYELAG 4 78% 72% 6%
Acddhera Awdopornoinon MoloTikog 4 6 7 1
EdoSLacpob pilypotog (10-BaBputa kAlpoka)
0 .
AVémTugn AME % ATE otnV TeAwi] o’ 14% 18% 4%
KATAVAAWON EVEPYELAG
Ekmounég agplwv tou 20 (I Y L e
Asldopia 6e ﬁK rqtioup aeplwv Tou Beppoknmiou J 19% -3% 22%
L] ané 2005
. EKTIOMTTEG LOOSUVAUOU 0EEOG
Exmopmég SO2/NOx (kt/Etoc) d 24,2 19,4 4,8
Evepyelokn MpWTOYEVNG EVEPYEL
Katavalwon (toe/kdtolko) e 3,6 31 0,5
Kowwvikn , , MoLOTLKOG
T lewypadikn dtaomopa O BEE i (Il 1 6 8 2
Kdotog evépyelag ava Mnviaia Samavn ava
VOLKOKUPLO VOLKOKUPLO (€, TLpEG 2008) e 242 200 42
AmacyoAnon Néeg B€oelg epyaoiag 1 3.300 7.800 4.500
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MeptBardov kat Avartuén ﬁ

KaAuypn avaykwy o€ evEpYEIQ
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NepiBéttov kot Avrreugn

Hpepnoila Napaywyn 10/10/2006
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Huepnoia Napaywyn 26/6/07
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MeptBailov kat Avarmtuén

Future energy demand study (“Shell-Study”)

 World energy demand will increase...
* Inaround 20 years, biomass shall have the same share as coal today!
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J. Karl Dezentrale Energiesysteme
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NepiBéttov kot Avrreugn

World-Electricity consumption
Per person in kWh
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Source: Deutsche Shell AG
Diagram: Prof. Jirgen Karl

J. Karl Dezentrale Energiesysteme
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NepiBéttov kot Avrreugn

AgiToupyia oTaBuwyv nAekTpoTTOPAYWYNGS OTN Mepuavia

MupnviknA evépyela

Awyvitng

AOavOpakog

Duoko agplo

Y/H ZtaOpot

AwoAwkoli Ztabpoi
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NepuBéttov kot Avrreugn U
S
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Mnyn: VGB- Facts& Figures Electricity Generation 2010-2011
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NepiBéttov kot Avrreugn W

AVaEVOUEVN OUENCN TNE MOLPOYWYNC
NAEKTPLKNG EVEPYELOC OTOV KOGUO  *To 2030 yupw oto 70%
™G Mapaywyng NAEKTPLKAG

95 000 e evepyeLag Oa Baoiletan oe
OPUKTA KauoLua
| «0 avOpakag (Ayvitng,

AlBavOpakoac, avOpoakitng
K.a.) Oa maileL Tov no
ONMUAVTLKO pOAO aVAETOL
OTO OPUKTA KOLUOLUOL
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Mnyn: VGB- Facts& Figures Electricity Generation 2010-2011
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NepiBéttov kot Avrreugn

CO, reduction potential of coal-fired power plants!! by increased efficiency

Average worldwide

30% €U
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2 H Steam power plant o
o I- 700 °C technology O
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£ Total climate gos | 320gcool/iWh
& emissions H - _ CCS technology
8 : : 6699 CO:”:W]‘I But:
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CO; emissions ' ' ﬁ -90%
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1) Average data for hard coalfired power plants

Mnyr: VGB
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MeptBailov kat Avarmtuén

E€EA&n otnv HAekTpomapaywyn
(Maykoopuiwc)
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NepiBéttov kot Avrreugn

H EupwTtrn atrdé pévn tng d&v UTropei va cwoel To TTEPIBAAAOV.
Xpeiraleral pia TTaykéouia Auon

O eknounég tng Kivag peiov tig ‘
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MeptBailov kat Avarmtuén

BaBuoi atrodoong

T1 kKepPOI{W

BaOuoég amrdédoong =
T1 TTANPpWVW
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MeptBailov kat Avarmtuén

Turikol BaBpol
arnodoong

HAekrporrapaywyn 20 - 60% AéBnrac

Mapaywyn Oepuémrac 80 - 105%
Suumapaywyh 60 - 90% | %gg
Mapaywyr Yoénc 80 - 120% st |
Wukriki Mnyavy

. . Avrhiec Bepudrnrac:
Batuéc arésoonc = Qeéliun EvEpyeia ( 200 - 400%

Evépyeia mov karavaludnke
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MeptBardov kat Avartuén W

ApxnN TNC mopaywync NAEKTPLKNC EVEPYELOLC
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Mapaywyn atuou
H BeppdTnTa ATUOTTOINGNG TTPOEPXETAI ATTO
kauon
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MeptBardov kat Avartuén W

ApxN TNC TTAPAYWYNC NAEKTPLKNC EVEPYELOC

Kivhon oTpoiAou pe TNV EVEPYEIQ TOU ATHOU
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NeptBarAov kat Avarmtuén W

ApxnN TNC mopaywync NAEKTPLKNC EVEPYELOLC

@ £ H | | Pl

H 1TepIOTPOYIKN Kivnon Tou a¢ova Tou
oTpoRiAou
OTPEPEI TOV AEOVA TNG YEVVATPIAC
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NeptBarAov kat Avarmtuén W

ApxnN TNC mopaywync NAEKTPLKNC EVEPYELOLC

H 1mTepioTpo@n Tou poTopa TNG vsvvr’npg/

TTaPAyEl NAEKTPIKO pEUUQ
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NepiBéttov kot Avrreugn U

MeTaTpormn eVEPYELAG
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MeptBailov kat Avarmtuén
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NepiBéttov kot Avrreugn

EveEPYEIOKO PEIYUA TNC XWPOC

B Awyvitng

B Metpehato

¥ Quolko agplo
B YSponAektpika

¥ Avavewaolpa

¥ AlaouvOEDELC

10,56%
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MeptBailov kat Avarmtuén

Meiwon CO, pe KOTAOKEUN VEWV AIYVITIKWV OTAOpNWYV
TexvoAoyIk6Gg dpOHOG TTPOG TTAPAYWYN NAEKTPIKAG EVEPYEIONG ME NEIWMPEVEG EKTTONTTEG CO,

Eidikég ektmopTtrég CO,
NAPEAGON MEAAON
1,5 1 Me véa Texvohoyia ERpavong
tCO 150 MW
—2 AU
MWh 300 Mw 190 Badyi0y g
©%007
Status quo:
1 BpA
+ 700°C
05 - Meiwon Twv ekropTtwyv CO, Kata 30%
Meiwon Twv ekropTTwyv CO, katd 40% >
0 . I T | —
25 30 35 40 45 50 55
BaBudc atrddoanC [Yo] s
MnyR: RWE
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NeptBarlov kot Avarmtuén W

TexvoAoyieg déopeuong CO, o Bepuikoug oTAONOUG

O1 KUPIOTEPEG EPTTOPIKEG ) UTTO avaTtrTugn TexvoAloyieg 0éapeuang CO, o€
BepUONAEKTPIKOUC OTABUOUG JTTOPOUV VA TACIVOUNBOoUV O€ TPEIC KATNYOPIEC:
A) MNapaywyn kauaoipgou TTou dev TTEPIEXEI AvOpaka (dEoEUON TTPO TNG KAUONG).

B) Kauon o€ ouvlrkeg kaBapou ocuyovou (oxyfuel)

[) Alaxwpiopog CO, atmd 1o KauoaEPIo (dETPEUON PETA TNV KAUON)

O¢eppikoi 21aBpoi ye dEopeuan kai ammobrkeuon CO,

_ Kauon ue oguyovo MeTd TG KAUONG

[Q ‘ |~ .' ” , & -
‘ggl lJPI'!iTJ gy, L&’-"n“&lq A i + ‘—
" | ~ b a l | =
| ; --ei"f‘ D ‘t ,,5’:__,/” _-E~: _[ t

ATtwAegleg BaBuou atrodoong kata 5 pe 14%
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NepiBéttov kot Avrreugn

EveEPYEIOKO PEIYUA TNC XWPOC

4,83%

8,61%

B Awvitng 5,73% 4

B Metpélato
¥ Quotko agpto
B YSponAeKkTpLka

B Avavewolpo

¥ AloouvOEoELg
10,56%

Quowko aeplo: To €Bviko kavoLpo tnc EAAadac!!!!
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MepBaAhov kat Avaruén -}

GE S109FA Single Shaft Combined Cycle System

ST09FA Output = 391 MW
ST09FA Efficiency = 56.7%

1327°C

9FA GT Firing Temp.

9FA GT Exhaust Temp. = 611°C
9FA GT Exhaust Flow = 643 kg/sec
9FA GT Pressure Ratio = 15.4:1

Mnyn: General Electric
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MeptBardov kat Avartuén w

STAG 209FA Multi-Shaft CC Plant

S209FA Output = /86.9 MW
S209FA Efficiency =57.3%
1x D11 Steam Turbine = 125 bar/566°C

Packaged for Low Installation Cost
High Availability; State-of-the-art Performance

Mnyn: General Electric
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MeptBailov kat Avarmtuén

MeAAovtika cvotipata aélomoinong Awyv =

* O poAoc tou Alyvitn og HEANOVTLKA 19935 Norway
EVEPYELAKA ouoTtnpata Ba e€aptatal © »
ONMUOVTIKA ATTO TLG TEXVOAOYLKEC ﬁg 4 Uzbekistan
ETLAOYEG Riond €20
e Avofabuion tou Ayvitn os = <
urtokataotato GpuaoLkol aEpiou sk I (D nesite T T
«Substitute Natural Gas» SNG: _ ‘
Meiwon twv ekrmounwv CO, katd 30%  |2025
* Em\oyeg dEopevon kal anobnkevong |
 AXOAAEIA EOOAIAZMOY ,
25y
g
m\ = "= Dhrkihenistan
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MeptBailov kat Avarmtuén

Napadewypo: CO2freeSNG

Gas Cleaning and
Gasification Methanation

1/3 CO: 1/3.CO.

Coal-to-SNG plant

(optional) post @

.| Napaywyr SNG: 71%
=== sAmodoon aeplonoinong: 75%
P Ak *HAekTpLKOG BaOoG anddoong: 6-7%

SNG f) combined
gas grid

oo il
H:0/CO+/CH. —

3/3C

coal

steam cycle

waste hea
gasification ;
and methanation
4
(optional) post Ekntopneg CO,

combustion

sequestration ¢ 350 kgCOZ/MWhSNG

~
1/3 CO:
Exmournég CO, o€ éva otaduo SNG WWW.COZfreesngZO.eu
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