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'Epya Bioagpiou/Blopyalac ornv
EANGOG

To 2016, n &ykarteoTnevVn 10XUG 38 povadwyv
Blopadlac/Bioaepiou ntav 59,1MW

O1 yovadec Piloagpiou eival 31 pye iIoxu 57MW

To 2016 (4 XYTA pe 29,7MW-3 BioAoyIKol WE
14,5MW kail 22 aypo-KTnvoTpopikol Jue 12,8MW)

H napaywyn NAekTpIKNG evepyela 253 GWh

Me AEAAHE exouv unoypdawyel ouppaon
ouvoeong (23 gpya Ploagpiou Ye ioxuy 35,6 MW
kKal 24 gpya Biopyadag 1oxuog 23,6MW. 2uvoAikad
47 epya 59,2MW)

AEAAHE -2017 uno diadikacia adeiodoTnonc 597
¢pya Bropalag 1oxUog 369,1MW-(15 and PAE)

199 epvya Bioaepiou 1oxvoc 242,5MW
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ZYZTHMATA MH AIAZYNAEAEMENQN

NHZIQN

NPOZQPINO MEPIOQPIO
BIOMAZAE (kW)

AIAGEZIMO MEPIOQPIO
BIOMAZAE (kW)

AITHZEIZ

APIOMOX
AITHZEQN

IZXYZ AITHZEQN
(kW)

ZYMOAErMA

OHPA

OHPAZIA

700,0

700,0

0

0,0

ZYMOAErMA

KAPIMAGOZX

KAZOZ

200,0

200,0

1

200,0

ZYMMAEIMA

KQX

KAAYMNOZ

NEPOZX

TEAENAOZ

YEPIMOZ

CYAAI

NIZYPOZ

THAOZX

NAEIYOI

NEZBOZ

AHMNOZ

ZYMMAEMMA

MHAOZ

KIMOQAOZ

ZYMMOAErMA

MYKONOZ

AHNAOZX

ZYPOX

ZYMMAEITMA

MAPOZX

NA=OZ

ANTIMNAPOZ

KOY®ONHZ

ZXOINOYZA

HPAKAEIA

ZIKINOZ

10Z

POANEIANAPOZ

ZYMOAETMA

ZAMOX

DOYPNOI

OYMAINA

600,0

600,0

2.380,0

MATMOZ

100,0

100,0

0,0

ZIONOZ

100,0

100,0

0,0

ZKYPOZ

100,0

100,0

0,0

ZYMH

100,0

100,0

0,0

ZYMMAEITMA

XI0%

OINOYZEZ

YAPA

1.000,0

1.000,0

1.100,0

ZYMMAEITMA

POAOZ

XAAKH

4.200,0

4.200,0

7.720,0

KPHTH

15.000,0

11.501,0

73.857,9

ZYNOAO

29.250,0

25.751,0

95.554,9



[apaywyn NAEKTPIKNG EVEPYEIOG

installed
electric
Energy capacity Load facor
MWh MW %
20.371 52,47
19.903 54,8
21.475 55,26
20.590 54,75
20.690 53,24
19.266 51,23
20.074 49,89
21.206 52,71
SEPTEMBER 20.369 52,31
OCTOBER 22.318 52,73
NOVEMBER 22.788 55,64
DECEMBER 23.649 55,11
TOTAL 252.699

Source: The Independent Power Transmission Operator (IPTO or ADMIE) S.A.




apticn Focilities b Fretreatment

Mnyn: xergi -BTS



Physical Mechanical
Thermal

Ultrasound

Electrochemical
Chemical Alkali

Acid
Oxidative

Biological Microbiological

Enzymatic
Combined processes  Steam explosion
Extrusion

Thermochemical

Total VEA [mg L] = [131,340 * (Vyu,, — Virso) * Niso,/ Veamplel = [3-08 * Vo, * Nit 5o,/ Veample *1,000] — 10.9

Vin,, Volume of added acid until pH=4.0 in mL Vample  Volume of titration sample {recommended 20 mL, see Buchauer, 19597)
VpH,; Volume of added acid until pH=4.3 in mL NHJS.;.4 MNormality of used acid (0.1 in case of 0.05 mol Lt sulphuric acid)
Vol , Volume of added acid until pH=5.0 in mL




'HTav 10 1778 oTav o A. Volta npwTtoc HEAETNOE
Kdl anoMOVWOE TO AEpio TV eEAwv(marsh gas),

oNHEPQA...

2 BeATioTonoinon Tng diadikaoiac napaywync ploagpiou

2 TexvoAoyiec avaAuTikwV JIEPYACIWV Kal XNUEIOMPETPIAC

2 Kpuoyovikn diadikacia avapaduionc:
- yyponoinuevou Bloasgpiou LBG

- avakTtnon CO2 33
2 TexVIKEC via JEiwon Tou methane slip‘w{,
S Fuel cell pe xpnon bio-H,
2 Mapaywyn Tou Bio-SNG ano Alyvo-KUTTApPIVOUXEG MPWTEC UAEC
2 HAekTpoxnuikn o€sidoavaywyn Tou CO, yia avaBaduion

2 TexVIKEC yIa avakTnon BpeNTIKWV CUCTATIKWV ANO TO XWVEUEVO
UNOAEIYMa



AvaBabuion Bioagpiou - Laholm - 250 m3/h
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Mnyn: Owe Jonsson, Swedish Gas Center
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[lapaywyn LBC ano XYTA

COz, On
Permente

Methane VOC free ’6
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refrigeration

Compression and Dehydration VOC's to flare

Mnyn: Nina Johansson-Lund University



KuweAn kauoipou (fuel cell) ue xpnon Bioaspiou
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WVEUUEVO UTTOAEIYUO
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[Mapaywyn Bioaepiou ano Alyvo-
KUTTAPIVOUXEC MPWTEC UAEC

Jection Lo

Figure 1 A) Schematic drawing of the Re-Injection Loop concept.
B) Drawing of lignin, cellulose and hemicellulose in plants

Mnyn: :BIOMAN



Foulum —Aarhus University.
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Foulum —Aarhus University.
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Fischer Tropsch Fuels
Wax

Alpha-olefins

Formaldehyde

Refineries [~ \

Ammonia Diesel Additives

e SYNGAS
Cyclone
(Optional)
I;igh/Low
ressure
frinarssh P‘D"{ Ethanol
Freeboard
Disengaging |
Zone
_Fluidized
Bad .
Injector (°\
AIRI?j
O2/AIR /
STEAM Polypropylene
Bostam Ash Acrylonitrile
Removal Polyethylene
Ethylene 6Glycol <
A'Phd"Olefins ‘:‘:‘NQEL National R ble Energy Laboratory
R e R SRR




Epnoodia

Foster Wheeler Global Power Reference Base
2,533 Units - over 220 GWe

Total Sold FW Units

Units

MWe

PC

331

109,801

CFB

411

31,854

Qil & Gas

324

41,462

HRSG

410

26,290

Industrial

1,007

14,445

Solar

50

2,209

Total

FOSTER @WHFFI E R

2,533

220,061

@® Circulating Fluidized Bed (CFB) Boilers ® \\Vaste Heat Boilers
@ Bubbling Fluidized Bed (BFB) Boilers O PC Boilers

@® Heat Recovery Steam Generators O Gasifires

RECOMBIO final conference June

13, 2013, Helsinki




[TAEOVEKTNUATA THC BloEvEPYEIAC




ZUMMNEpAocHATO

© H avanTtuén kal eykaraoracn TEXVOAOYI®V
Biopadac anoTeAel evaAAAKTIKN Aucn yia
TN olaxeipion Towv 18.000.000 TOVOI/ETOC
anoBANTwWV, MOU OTO GUVOAO TOUC Eival
adlaBera kal ava&ionointa

© H povada Biopalac avTinpoowneUEl eva
OAOKANPWHEVO CUCTNHA OIAXEIPIONC
KTNVOTPOPIKWYV KAl OpyaviKwV
anoBANTWV Yid Napaywyrn EVeEPYEIAc UE
oNMavTIKa NEPIBAAAOVTIKA KaAl OIKOVOMIKA
oQpEAN.



Bi-Fuel System (CNG, Biogas) ; Biogas Plant= a Cow made of Steel

17 Digestate:
Organic Fertilizer
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