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HellaBiom- Profile HellaBiom

Hellenic Biomass Association
EAvid Enapelo Avdmuéng Biopdlog

The Hellenic Biomass Association  n 5 w1HelaBigm) is a non-profit organization and one of the prime renewable energy

associations in Greece, with activities dating back in the 1990s.

Sectors of Interest

Biomass power generation

Combined heat and power (CHP) with biomass

District heating

Standardized solid biofuels (pellets - briquettes ),

Biomass valorization technologies (combustion, gasification, pyrolysis)

Carbon sequestration and carbon removal technologies  (Bioenergy Carbon Capture & Storage - BECCS, BiocharCarbon Removal - BCR

Circular bioeconomy and Biobased products
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International Collaborations
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https://epc.bioenergyeurope.org/
https://www.sure-system.org/en/
https://biconsortium.eu/
https://www.fnbb.de/
https://bioenergyeurope.org/
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HellaBiom- Members HellabBiom

EAvid Enapelo Avdmuéng Biopdlog

Members : nationwide network of 100+ members , consisting of legal entities (corporations
academic and scientific institutions , clusters, co -operatives ) & individuals (scientists, engineers,
researchers) sharing common interests in sustainable biomass valorization through bioenergy

and biobased products .
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HellaBiom Objectives & Activities
HellaBiom

Ob_iectiveS . Hellenic Biomass Association

EAavued Enapelc Avdntuéng Biopdlog

The documentation and promotion of scientific research related to the production, trade, energy use (and all
types of industrial exploitation), as well as the agricultural applications of biomass.

The dissemination and support of biomass uses at both national and regional levels.

The well-intentioned representation of the interests  of the Greek solid biomass/bioenergy sector, both in Greece,
within the European Union, and internationally.

Activities :
Participation in working groups and consultations within the framework of bioenergy policy development .
Promotion of best practices for the rational use of biomass, based on European and international experience .

The conduct of market research and contribution to the preparation of statistical reports .

Communication activities : conferences, workshops, webinars, articles, interviews, study visits, etc.
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HellaBiom- Events& Webinars

BIOMASS DAY 2020

Bioeconomy & Bioenergy Forum 2020

BIOELECTRICITY ™ BIOFUELS
WEBINAR 2021 WEBINAR 2021
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The Mujtilevel Contripution of Biomass A HeIIaBTo?n
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EXnved Enaupelc Avdntuéne Biouddog

Advantages of Sustainable Biomass Valorization :
Addressing energy poverty at national and European level .
Activating and supporting famers and stimulating the regional and national economy
Creating thousands of jobs across the value chain, including the primary sector and industry.
Protecting the environment and contributing to sustainable forest management

Mitigating the impacts of climate change and limiting greenhouse gas emissions by avoiding uncontrolled
burning and rotting of biomass in forests and rural areas.

Contributing to the circular bioeconomy , climate -neutral agriculture - livestock farming and the enrichment
and remediation of soils through the use of bioenergy and co -produced bioproducts




Positioning Biomass in a Modern Bioeconomy ecosystem Henagfoen

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

BIOPRODUCTS &
BIOMATERIALS

BIOMASSES

The Biomass
Value Pyramid Medicine and

health promotors

High value

and food
mgredlents

Bioplastic

and biobased chemlcals
Source United Federation of Danish Workel
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Biofuels for
transportation o7
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The 3 pillars upon which the HeIIaBTo?n
mission of sustainable o b St
Biomass valorization is based Recycling organic
materials and
Bioenergy constitutes a feedstocks in
renewable and uninterrupted agriculture , livestock
source which replaces Circular farming, forestry , food
conventional energy from fossil Economy production, wood
fuels in all individual energy processing preserves
sectors (electrical power natural resources and
generation , heating/cooling reduces the impact on
transport ). the environment
Likewise, biobased products use
renewable carbon to replace
fossil carbon in a number of
industries (chemical, packaging Resilience
pharmaceutical, plastics, etc.)

Climate he products resulting from
stainable biomass valorization
capture and permanently store
CO2and mitigate the
consequences of climate change
and contribute to more resilient
ecosystems and biodiversity




EU Energy System and the role of Bioenergy BiOenergy

EUROPE

Type of end Share of Share of Bloen_ergy
: share in RES
use Fossil RES :
mix
Heating& | 22106 | 22.9% 83,6%
Cooling
Transport 90,9% 9,1% 85,7%
Electricity | 62,5% 37,5% 15,4%

In 2021,Bioenergy= 55, 7%of
total RES mik

o7 Bioenergy is key in all final uss




Bioenergy: Offering more than 1/3 of HenaBTo?n

Hellenic Biomass Association

total jobs in the whole RES spectrum frin i

EU27 employment distribution in renewable energy in 2020

Renewable
municipal waste

Biogas

Biofuels

Solid
biomass

100.000 -~ - -

6.100 ﬂ
0 -—- e L i e Source: EurObserv'ER

Geothermal Hydro Photovoltaic& Wind Bioenergy online database
power solar thermal
Graph Bioenergy Europe




Current and Future Role of Bioenergy HellaBTc?n

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

FIGURE 1.2 Breakdown of total final energy consumption by energy carrier between
2020 and 2050 under the 1.5°C Scenario

2020 2050 (1.5°C Scenario) Highlights:
» "Bioenergy plays a key role in the energy
transition”
TFEC (%) Reneaable diare “Bioenergy would need policy support”
4 “countries would have to implement

regulations and certificates, and promote

3 ?-4- EJ Total final energy consumption 353 EJ Tarai final snergy consumption

partnerships to ensure sustainability of
biomass feedstock and the entire supply
chain”

“bioenergy deployment should be based
on the local context and coordinated
with other sectoral strategies”

b3z

Fossil fusis Is the EU policy for bioenergy enabling for

28% o1  its future role in the energy system?
Renawable share in electricity Renewable share in electricity ﬂlﬂ,’lEI‘lEl’gv

Source: IRENA World Energy Transitions Outlook 2023: 1.5°C Pathway e
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Bioenergy in Greece and EA complicated framework HellaBiom

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

EU POLICY FILES RELEVANT FOR THE SECTOR

KEY EU POLICY FILES
Renewable Energy Directive — REDII Energy Efficiency Directive — EED

Renewable Energy Directive — REDIII Land-Use and Land-Use and — LULUCF

Industrial Emissions Directive — IED Energy Performance of Buildings - EPBD

Ecodesign & Energy Labelling — ED/EL EU State Aid —EEAG

Energy Taxation Directive — ETD General Block Exemption Regulation — GBER

EU Emission Trading System —EU ETS Medium Combustion Plan Directive — MCP

EU ETS for Buildings —EU ETS Il Social Climate Fund - SCF

EU Taxonomy for Sustainable Finance EU Deforestation Regulation — EUDR

Sustainable Carbon Cycles Initiative EU Timber Regulation —EUTR

Bienergy

EUROPE
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Modern Bioenergy can contribute in HellaBiom
CQ capture, storage and removal

EXnved Enaupelc Avdntuéne Biouddog
technologiesBECC&8nd BCR
( 0 ) EU Carbon Removals:

120
100
80

60

N European
40 éi[;? Biochar
XV Industry

To promote sustainable solutions and

innovative carbon capture and storage

technologies , the European Commission

has presented a proposal for the first
2000 2010 2020 2030 2040 voluntary EU-wide framework for a

credible carbon removal certification .
mmmm Emissions mmmm Removals == Net emissions




. . . arbon Removals: N
Bioenergy & Biochar technologies RCF EU Carbon Removal HeIIaBio?n

155 Association
wantuéne Bloudog

Six highly relevant carbon removal options

permanent
. carbon removal

Afforestation/ BiocharCarbon] Build-up of soil

Reforestation é [Remova| (BCR) ‘{’c,\ organic matter
4

% 2

'Enhanced |
Weathering | BECCS

Carbonation of
construction materials

Y d a Buropean Biochar Industry Consortium (EBI)
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Assessment of Domestic Biomass Potential He"aBiO?n

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

Bi omass Potenti al Theoretical biegmass(potential} thermaximutn amaeuntiofs
biomass that can be produced at a given area
Technically disposable biomass potential : the fraction of
theoretical potential that can be collected by means of

. contemporary equipment, while  taking into account local

limitations (e.g. terrain morphology, competitive land uses,
“access infrastructure, etc. ).

i Téghnically exploitable biomass potential : the fraction of
I Sustainable technically disposable potential that can be exploited using
Technical A potential existing and available technical equipment and supply chain
infrastructure.

Sustainable biomass potential : the fraction of the technical

bigmass potential which remains after taking a

's(]stainability perspective by considering economic,
_~“environmental, social and political constraints in addition to
" the constraints accounted for in the technical potential.

The biomass potential is defined in units of mass or volume

and calculated based on contained moisture (%) and bulk
density .

Sourced A2SyYySNHeée Ay {6AlGT SNIIYyRY ! SaaAry3ad QKS R2YSAGAQ AdaAadlrAylFoftS 60A2YF A4, LISy dAl
ubiication. Artice indw Sy 61 01 & 1y R (dAGrAyE ot oy sniBe aneiayEpntentpbiiamass s exnressed in' ' GWh, Mdor'keal

Authors B. SteubingR. ZahP. WaegerC. Ludwig. per ton of material on dry basis.

’
'
'
'
|
'
|
|
L)
‘
\
\

potential g Used Remaining
: potential potential

16
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Assessment of Domestic Biomass Potential He"agio(n

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

Technically disposable biomass potential
of agricultural residues in Greece
o Theoretical Potential : ~8.7 Mton dm/year

o Technically Disposable Potential : ~5.5 Mton dm/year
o Energy content : ~99 PJ/year(~27.7 TWh)

dry tonshear

[—Jo- 50000
S0001 - 150000

Distribution of residues per cultivation in tons (d.b.) : e e i

Crry Biomass

. i i
iZlive tree Kernel- St ranwe

995 324 t

Tree
pruning =
705 B89t Cotton Maize
residues - residues -
1. 352675 515,246
t

SourceCRESHELLABIOM




Assessment of Domestic Biomass Potential

Technically exploitable biomass potential
of agricultural residues in Greece

o Cropresidues:~1.5 Mton dm/year

o Orchard tree pruning: ~1.5-2.5 Mton dm/year

o Energy content of total agricultural residues : ~1 billion
liters of oil equivalent / year
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HellaBiom

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

W Hazardous practice for outbreak of wildfires and degradation of air quality, with
devastating consequences for human health and life, livestock, natural landscapes,
infrastructure and properties.

W Emission of GHG to the atmosphere (CH , emission due to decay of organic matter or CO,
emission due to open -air burning ).

W Ecosystem destruction of useful flora and micro -organisms that grow and live near
and in the soil.

W In the case of in situ incorporation into the soil of excessive guantities of residual
organic matter, risk of transition of pathogens and diseases to the next crop cycle.
W Ultimately expensive task, as it involves employment of personnel and mobilisation of
technical equipment for the local concentration of residual biomass material to be

destroyed.

W Loss of export opportunities for processing companies in the agro -industrial sector
(e.g. in the field of standardisation of edible table olives) to companies - customers
abroad who demand the satisfaction of specific sustainability criteria of the entire
supply chain.



Biomass Valorization for Bioelectricity & Bioheat HellaBTo?n

For Industrial heat generation there is a consumption of

domestic biomass resources (Greece case)

Z 190,000 tons of olive pits (from olive refineries and kernel
oil refineries, etc. )

g 73,000 tons of residual biomass waste from agro -
industrial sector (cotton gin factories , fruit processing
factories, shells from almonds and other nuts, rice husks,
industrial pellets, etc. )

Z 106,000 tons of residual woody biomass from wood -
processing industries

Total annual consumption of biomass in recent years
amounted to - 2,300,000 tons resulting an energy generation
of 33,8 PJ

Hellenic Biomass Association

For power generation . EXnved Enaupelc Avdntuéne Biouddog
25 small to medium sized biomass power

stations (combustion and gasification
technologies) with a nominal installed electrical
capacity of 15.5 MWe, ranging from 100 kWe to
5 MWe.

Photo: VIOPAR, Ravago Gro
20

T
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Pellets oy e T HellaBiom

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

BEHC

EvepvyveilaknR

ezek KolvoTnra el o it T UNLOCKING THE COMMUNITY BIOENERGY

Kapditoag
POTENTIAL

Karditsa Energy Community: Pellet production plant and Energy Service
Company (ESCO) | Fuels: Wood processing residues, coffee residues
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Biopower

Viopar 5 MWe biomass plant at Volos
Fuel: Exhausted olive cake, sunflower husk pellets, wood chips
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. . HellaBiom
Biopower & Agropellet production s s g

s

AGRIGAS 500kWe gasification power plant at Larissa with production of agropellets
Fuel: agricultural residues (straw, cotton, maize)
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Bioheat / District Heating

DETEPA 30 MWth district heating plant at Amyntaio
Fuel: Biomass (wood chips, agropellets, maize residues ), lighite-




7/

HellaBiom

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

Bioheat / Industry

Heracles / Lafarge z Milaki cement plant
Substitution of fossil fuels by green waste (urban prunings) & agroresidues
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Bioenergy Carbon Capture and Storad@@=CCS) HellaBiom

Source: Carbonfuture

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

Bioenergy Carbon Capture and

Feedstock ) Storage (BECCS)
Biomass that cantains

carbon from the atmosphere Process
is used to create energy.

CO02 is captured instead of
being released; geological
storage

IEAestimates that cal90 Mt CQ per

year must be captured througBECCS
until 2030in order to get in track towards
achieving carbon neutrality 3050

Energy used for:
* Heating

* Industry

* Power

* Transport



BiocharCarbon Removal (BCR) HellaBTo?n

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

@ Biochar Carbon Removal Process
:’:;gtta?;omass from Biomass to End Usage
Biochar is derived from the thermochemical
conversion of organic matter in the absence (or
presence of minimal) oxygen. Depending on the
specific technology used, the thermochemical
process also co-produces heat, electricity, and
bio -oil (pyrolysis oil) . It is considered an
economical option for reducing and diverting

organic materials from landfills

It is estimated that biochar can contribute to
the removal of between 0.5 and 2 gigatonnes of
+ Biochar N CO2 per year globally (Fuss et al., 2018). In fact,
Pyrolysis Ol @ | e almost all of the CO2 removed from the
is typically 5] : asphalt Lo
avoided # atmosphere to date has been sequestered
using BCR. As of mid-2023, carbon removal
gl e from biochar will account for 92% of all ongoing

electricity i
+ Biochar

and heat [ appledin Carbon Dioxide Removal (CDR) deliveries.

agriculture

Source: Carbonfuture
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Use of biomass for emission reduction and carbon removal el

Biomass

Source EuropearBiochar Europe (Biocharnndustry Consortium EB)

M

:

Riachar

Renewable
power

Renewable
heat
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Use of biomass for emission reduction and carbon removal HellaBiom

Historical
emissions

Future

Gross positive emissions

Hellenic Biomass Association
EXnved Enaupelc Avdntuéne Biouddog

(Renewable\
power

Renewable
heat

A

\_ )

Source EuropearBiochar Europe (Biocharindustry Consortiura EB)

(con)
Lol
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HellaBiom
Biomass therefore offergroven valorization oot
solutions... The question isow dowed 6 NJA R3S
the 3 | Ib#tweenuntapped potentialandend
usesthroughenvironmentallyand

economicallysustainableBioenergy




Mobilizing Biomass

Typical flows of supply chains of woody biomass and energy crops
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Typical flows of agribiomass supply chains

Production Harvest Storage Product
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A successful example in thegriculturalsector — SRR i

Addressing the environmental problem of residual
biomass left over after pruning activities at vineyards

W What happens when a vineyard is pruned? Usually a bulky
amount of pruning (branches and twigs) is left over to open
field destruction by burning. Therefore, hazardous fumes
are released to the atmosphere.

In this example, the vineyard operator company undertakes
the baling and collection of the vineyard pruning and its
transportation to nearby sorting and post  -processing
facilities.

V' The purpose is to produce a secondary product which would
complement and add value to wine and food tasting and
recreational and barbecue activities.

V' This valorisation m odel that could be replicated by vineyard
operators who have access to vineyard pruning collection
machinery at close proximity to their plantations.
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A successful example in thegricultural sector e\ 0 8 e
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Preparation of feedstock for valorisation
through the briquetting technology

V' The pruning is being collected and baled in the vineyard
and stored under dry conditions.

V' Abale chipper , either mobile or stationary, is then used
to reduce the size of the bale for the subsequent
downstream processes.

After shredding and milling the pruningto a  patrticle size
of max 15x5x2 mm, they are ready for feeding into the
briquetting press .

Normally there is no need for drying. Sometimes the
material will be so dry that it is necessary to add water,
to get a moisture content of around 10%.




Valorization of biomass waste streams:
A successful example in thegricultural sector

Briquetting operation

V' The milled pre -processed material is being stored into a standard
dosing silo .

V' This silo feeds one the briquetting press for production of briquettes,
usually @90 mm briquettes in di amet
centric hole. The standard capacity ranges between 1100 -1500 kg/hour.

VV Consumer briquettes are produced in a continuous string and conveyed
to an automatic saw or a Briquette breaker via a long (min. 30 m),
straight cooling line. The long cooling line is very important to allow the
briquette string to cool down and harden before being handled in the
shortening and packaging line.

A puck maker is inserted close to the press to shorten the briquettes
into 15 -50 mm long pucks, if the intension is to produce barbeque
briquettes.

SourceC.F. Nielsen
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Expanding business opportunities
while informing consumer markets
about bio -circularity




