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.- [lepleyopueva

* To €pyo BIOFIT

* O avBpakac otnv nAekTpomapaywyn
* Xpnon Blopaloc oe avBpakikoUc oTaBpouc: KivnTpa Kol TEXVOAOYLEC

* To mapadeypo touv Drax kol AAAEC TIEPLMTTWOELC LETAOKEV WV OTIO
avOpaka og Blopala

* MeTtaoKEVEC e Xpion texvoloyioc BFB

* [poortikec otnv EAAada

www.biofit-h2020.eu
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.- BIOFIT - 2kormoc kot Kowvompactia epyou

Yoot pLEn Twv UETOOKEU WV
BLoevEPYELOC OE TIEVTE BLOLNXOVIKOUC
KAQOOUC

Kowonpaéia Epyou

btg VTT magEnNoe
binmass lechmolugy gros [g& ‘ LS L REEE I

combined heat and power fossil firing power

M;;ﬁgﬁ; E Swedish BioFuels %
first-generation biofuels fossil refineries

BEST =

@ EAAHNIKA
\ NETPEAAIA
pulp and paper
VERTEX | Becasniiav Lean

BIOENERGY |

Me oTOX0 TNV avgnon Tou MocooTou D@
QVAVEWOLUNG EVEPYELAG OTNV TEALKA
Katavalwon svepyeloc tne EE

www.biofit-h2020.eu
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BIOFIT - MeAgtec meplmtwonc LETAOKEV WV amo avBpaka o€ Blopala "u B I OF IT

Bioenergy Retrofits for Eurepe’s Indusary

* Elektropriveda BiH / Tuzla 6 (223 MWe)
e Mewtn kavon €wg 30 % k.B. e duadopa
ToTuiKA £16Nn Bropalog
* Elektropriveda BiH / Kanakj 5 (118 MWe)
* Metaokeun og AéBnta BFB ywa 100 % xpnon
Stadpopwv ToTUKWV ELOWV Blopalog
* EP Produzione / Fiume Santo 4 (320 MWe) -

* Metaokeun og 100 % Bropala (eANETEC
EUAOU, LE LKPA TTOCOOTA TOTILKWY wWood
chips)

www.biofit-h2020.eu
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00
EU 28 generation from hard coal and lignite combined as well as wind, solar and biomass Figure 4-2 s.......m...,:.\é‘...?.?,.....i..sm,.
oo Timeline of
i < Coal Phase-Out
Four years of coal s . Announcments
1000 893 phase-outs in Europe € ] Gk

i a4> i 865 =
In 2015, the UK was the first country -

800 in the world to announce an By ) 2016 ¢
explicit coal phase-out. Since d £ > e : . |
then, a further 14 European b o Austria Belgium

) countries have announced Finland France

l' 00 that they will phase-out . ﬁ . v
coal generation.

2017 ¢

600 These countries are .
on ajourney. One Denmark Denmark

g 500 country, Belgium, = v The Netherlands Portugal |
= has already _ 9 Sweden
phased out coal,

400 but for most €
countries this c s 2035-38 2018
journey will i 47GW

300 take a decade, Ireland
or longer. ‘

200 . 2019 ¢

'IU D ggaleeneraﬁon i Germany Greece

Phase-out coal A Hungary Slovakia
by 2030 or earlier
0 Phase-out coal
2010 201 2012 203 2014 2015 206 2017 208 2019 e
under discussion

No phase-out

= Wind Solar mmm Biomass = Lignite and hard coal discussion

Current operating
capacity of
coal-fired power
plants

in gigawatts

(Oct 2019)

EUROSTAT data to 2007; Authors’ calculations for 2018 and 2019

Mnyn: Agora Energiewende | The European Power Sector in 2019 Mnyn: Sandbag
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Xpnon Bropadac oe avBpakikouc otabuouc - Klivntpa l'u BIOFIT

Bioenergy Retrofits for Eurepe’s Indusary

Carbon price development since 2008

* «KaUolpua sukatplog» - 0,TLONTOTE
$OBnvoTEPO O TA AVOpPAKLIKA
Kavolua

* AUENnon k6oToug ekmopnwyv CO, Kal
OXETIKWYV TIEPLOPLOLWV e

e XpnuUatodoTLKA KivnTtpa
NAEKTpOTIAPAYWYNG LEYAANG KALULOLKOLG el
amno Blopadla - o aviiotolyior pe AAAEC
ATME (gyyunueveg Tieg, mpaowva
TTLOTOTTO LI’]TLKéL , KT)\.)

aaaaaaaaaaaaaa

www.biofit-h2020.eu
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Bioenergy Retrofits for Europe’s Indusry

‘ MeTaokeveC o€ AeBNTEC KOVLIOTIOLNUEVOU KAUGLLOU

: Mixed Coal / Biomass
h A
A /

Biomass Pre-

treatment | Steam/Heat ’

Thermal Biomass Biomass Steam Steém

treatment Mills Burners boiler ) T -4 Generator : Electricity

Coal Coal Mills ) Low temp-
3 Burners erature heat

{1} Direct co-firing/ co-milling

{2} Direct co-firing/separate miling T Sieam ROWEr protess
(3} Diract co-firing/separate burners * Retrofit fuel
{4} Indirect/ gasification co-firing ¢ Retrofitinstaliation
{5} Parallei co-firing * Products
{61 Thermal treatment of biomass o By-products
Mnyn: BIOFIT Handbook: Technical options for retrofitting industries with bioenergy (2020) e

www.biofit-h2020.eu
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Bioenergy Retrofits for Eurepe’s Indusary

Start of Launched biomass Extensive trials confirm Third biomass

co-firing sustainability unit conversion. Final unit fully

biomass programme. Investment investment decision on converted
3 unit conversion

in 100,000t p.a. straw
pellet plant

c.£350M

Second
biomass unit
converted

Research and
development
for direct injection

Fourth biomass unit
converted

First biomass
unit converted,
Biomass rail
freight wagons

operational

Lower cost
biomass trial
on fourth unit

Installation and
operation of pilot
direct injection facility

* 1975: évapén Asttoupylog

* 1986: duthacioopoc Suvaptkotntag 2 4 GW avOpaka

Third biomass
unit enhanced
co-firing

Drax launches R&I
warkstreams,
including BECCS

Completion of
400MW co-firing
facility (June)

* 2018: 2.6 GW ot 4 povadeg Bopalog & 1.3 GW ot 2 povadeg avBpaka
(mpog anooupon)

e J10X0C 2030: apvNTIKEG EKTTOUTEG e Xprion BECCS

EKETA e
www.biofit-h2020.eu

EBNIKO KENTPO
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Bioenergy Retrofits for Eurepe’s Indusary

.- Drax — epootaotikn ahuotda & uToOOEC

Know the supply chain
Life cycle analysis

Apevikég urtodopég (HB)
* 4 Apavia (Hull, Immingham, Liverpool,

Tyne)

A~ ~ o

| | =g * £ 290 eK. CUVOAIKEG ETIEVOUOELG
PLANTING TRANSPORTATION CHIPPING DRYING

&HARVESTING

La@%@%@a%?

* 200.000 tovol anoBnkeutikn duvatotnta

Z16npodpopikn petadopd
e 225 elbka Bayovia Blopdlag Ewg Twpa
* 14 napadooelg / nuépa (20.000 tovol)

PELLETISING TRANSPORTATION PORT LOADING SEA FREIGHT PORT DISCHARGE

b= - AR - O

TRANSPORTATION STORAGE & RENEWABLE
SITE PROCESSING POWER

7 AmoOnkeuon kot dtaxeiplon

* 4 ywavtiaia ol\o amobrkeuong, LE CUVOALKN

ZTpatnywKoi ZtoxoL €wg to 2027: SuvapkétnTa 320.000 TOVWY

e AU&non Wiag mapaywylkng SUVOULKOTNTAC OTOUG 5 €K. TOVOUCQ

* Melwon KOoToUC NAEKTPOTTOPAYWYNRGS ano Blopala
£75/MWhe = £50/MWhe

* JUotnua ekpoptwong anod Bayovia
oldnpodpouou

*  EWSKO cuotnua petadopag yLa amo T
amoBnKevon €wg TNV 0TLO KAVONG

EKETA
i www.biofit-h2020.eu




Metaokeun og AeBfnta BFB i-u BIOHT

Bioenergy Retrofits for Eurepe’s Indusary

* Metaokeun onoloudnmote tumou AéBnta (sox)citpa, KOVLOTIOLNLEVO KAUGLO, TIETPEAAioU, avaktnong)
oe AeBnta Avappalovoac Peuotomnotnuevng KAivng (Bubbling Fluidized Bed — BFB)

* AUOELC €wg kal 300 MWth atpomapaywyng
* KUplo kavotlpo: «ocupBatika» eidn Bropalog (wood chips, Saoika umtoAsippata, pLovidt, KTA.)

* Auvatn n xpron «amatnTkwy» kauvoipwv (aypoBlopdde, TDF, avakukAwpeévn EuAeia, KTA.) o€
ULKPOTEPO TTOGOOTA

* ALYOTEPEG QTMALTHOELG TIPOETIEEEPYAOLAG KAUGLIUOU OE GXECN UE TOUG HEYAAUTEPOUG AEBNTEG KOVLOTIOLNUEVOU
Ko otpou

e «Tormukn» mpounOeta Blopalog
* 50— 70 % XapunAOTEPO KOOTOC EMEVOUCNG OE OXECN UE VEEG LOVADEC

* MpokAnoelc: Bavn peiwon Loxvocg kat anodoaonc, TEPLOPLOLOL 0TO KAUGLLLO

www.biofit-h2020.eu
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Bioenergy Retrofits for Europe’s Indusry

- Metaokeun oe Aefnta BFB - MNMapadelyua

Elektrocieptownia Biatystok S.A, MoAwvia

QOriginal

Converted

Valmet >

MnyR: VALMET e

www.biofit-h2020.eu



Metaokeveg avBpaka og Blopala otnv EAAGSa — TAaloLo Ko T(POKANOELG "u D

Bioenergy Retrofits for Eurepe’s Indusary

* AnoMwvitornoinon: 3.3 GWe AlyviTikwv oTaBuwV (KOVIOTIOLNEVOU KAUGIHOU) TIpoG armooupon yla
0 didotnua 2020 — 2023 / tpooBrikn 0.6 GWe (MtoAepaida 5) to 2021/2022 pe alhayn
KOLUOLLOU TO apyoTEPO £we To 2028

* Obnyia (EE) 2018/2001: eAdxlotog I’])\EK'Eé)LKéC BaBuog anoddoong otny nAektponapaywyn
Blopadoc peyaAng K)\'Luakaq)f> 100 MW epuLKr']q)\Loxl'Joq KQUGLOU) = TIEPLOPLOHEVO EVPOG
OTABUWV TTOU UITOPOUV VO LETACKEVAOTOULV (IT0
AnuntpLlog 5)

* Kavoiun Bropdda: duvntika > 1 k. TOVOL TEAAETWV EUAOU aVA £TOG. AVAYKOOTLKA ELOAYWYES
KOLUGLUWV, TILBOVWES CUUTTIANPWHOTLKY XPrON TOTILKA Ttapoyopevng Blopadlog

gpaitda 5, MeAitn, evéexopevwe Aylog

. Esxvq)zovtkéc NPOKANOELC: avaabuion Beputdikol meplexopevou armo tuxov aAlayn Awyvitn os
lopada

* Edodlactiky aAucida: peyalo TUrpa Xepoaiag HETAPOPAG, AALTOUVTAL GLONPOSPOULKEG
UTtOOOEC (BAETE povteAo Drax)

* Kabeotwg unootrpléng: anapaitnto ya va KaAuhBei n Stadopd petafy Tou avapevoueVou
KOOTOUC NAekTporapaywyng kat tng OT2

www.biofit-h2020.eu




Metaokevec avBpaka o€ Blopala otnv EAAada — duvnTikad odpEAN i’u B I OF IT

Bioenergy Retrofits for Eurepe’s Indusary

* JUVELODOPA OTOUC EBVIKOUC 0TOYXOUC yia NAekTpomapaywyn oo AlNE
* JUVEXLON aflomoinoncg nopaywylkwyv assets tnc AEH
* Atatipnon Becswv epyaciag otn Avtikny Makedbovia

* Atadoporoinon evepyelakol PLEYHOTOC — KAUGOLUO BAONC EKTOC TOU
duoLkoL agpiou

* [pRyopn amocPeon enevbduonc

* Evavopa ya dnuiovpylo vewv Torkwyv aAvcidwv atioc Bropalog

www.biofit-h2020.eu
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Bioenergy Retrofits for Europe’s Industry

Fuyoplotw yLo tnv npoooxn ooc!

Emwkowwvia

EOviko Kévtpo Epeuvac kat Texvoloyiknig Avamntuénc /
lvotitoUuto XnUIkwy Alepyaoclwyv kKot Evepyelokwv Mopwv

MavwAng Kapapurmivng (Emotnpovikog Zuvepyatng)

Email: karampinis@certh.gr

lotooeAiba: www.certh.gr

lotooeAiba €pyou: www.biofit-h2020.eu

To meplexOUEVO TNG MAPOUCAG MAPOUCLaOoNG €lval amokAELOTIK €uBUVN Twv cuyypadeéwv Kal 6V OVIUTPOCWIEVEL AMAPALTATWG TG ATOYELG TNG
Eupwrnaikng Evwong A tTwv unnpeowwv tng. OUte n INEA oUte n Eupwnaikn Emwtponr ¢dépouv euBUvN yla omoladnmote xprion Twv MANPodopLWV mou
TLEPLEXOVTOL OTNV TTOpoUOa.
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