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S2Biom at a glance

Main objective: Delivery of sustainable supply of non-food biomass to support a
resource-efficient Bioeconomy in Europe

» Funding programme: 7" Framework Programme (FP7)
* Funding volume: 4 Mio €

* Duration: 36 Month (09/2013 — 11/2016)

« Participation: 31 Partners from 16 countries

* Project website: www.s2biom.eu
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ODbjectives

Analysis of the biomass potential and respective conversion
pathways

» Analysis of political and policy framework conditions and
application of sustainability criteria in EU28 and neighbouring
countries

« Development of transnational Strategies, Roadmaps and Toolbox
for a resource-efficient bioeconomy in Europe

* Development of a web-based interactive tool and material for
the support of the economy, research and policy for local,
regional and national stakeholder.
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S2BIOM tool set: what is in it for me?

/) .S2Biom  Tools for biomass chains

Home General data - Biomazs chain data = Toole - S2BI0OM Report downloads Data downiloads = Maintain

Home

Intreduc tion to S2BI0M GUI

Welcome to the S2BIOM integrated tool set!

“ou have just opened the S2BIOM tool set containing all data, tocls, documents and reports generated in the S2BIOM project. Under the different tabs in the main menu
abowve you can click to get access to these different tocls, data, documents and reports. The tocls enable you as user to interact with the results by making sub-
selections for data you are interested in, or to design your own biomass delivery chain and evaluate the performanc e or to cbtain to the peoint information on specific
issues of relevance for developing a biomass delivery chains. These can be key characteristics on logistic al compenents, biomass conversion tec hnolegies, matc hing

of biomass types with technelogies, biomass potentials, cost and characteristics, biomass markets, sustainability issues, policies and regulations, and naticnal
bicmass strategies.

The 52Biom project supports the sustainable delivery of non-food biomass feedstock at local, regicnal and pan Eurcpean level through developing developing

harmonised data sets, strategies, and roadmaps at loc al, regicnal, national and pan Eurcpean level for ELZ8, Western Balkans, Ukraine, Moldova and Turkey that can
be accesed via this 32BI0M tool set.

The project fits under the overall umbrella of the Europe 2020 strategy for the building of a bic-economy, as well as the targets for deployment of renewable energies
and reduction of greenhouse gas emissions. For further information about the project visit the SZBI0OM website and open underneath documents:

S2BI0M poster
S2BI0M brochure

S2BI0OM brochure 2
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General user interface

Q;L;'_'-SQBiom Tools for biomass chains

Home General data = Biomass chain data = Tools = S2BIOM Report downloads Data downloads = Maintain =

General dafiSEEEIbE

| Regulatory & financial framework
Regulatory

Biomass demand
Different EUS : : ; ale playing a role in the mobilization, supply, conversion and end-use of
non-food biomass. Therefore, an S2BIONM a database was developed providing a structured overview of regulatory and
economic frameworks on EU level and for the 37 countries covered in the project. It is a catalogue of policy instruments
and measures, information on the regulatory and financial frameworks impacting bioeconomy development throughout
Europe.

The policies included in this database refer to agriculture, forestry, nature protection, waste policies, licensing, emission
limits, requirements for storage and conversion installations in terms of emissions, efficiency, safety. biofuels and bio-
energy policies (demand side), support and labelling of biobased products, public procurement, R&D and innovation
{conversion technologies, but also research towards new or improved biomass types), as well as sustainability
requirements on specific parts or the entire supply chain.

The S2Biom policy database is available at: Regulatory viewing tool
The policy database and the working of the regulatory viewing tool is provided in deliverable D6 1 Policy database

Through this viewing tool data from the policy database can be consulted. For each policy measure / instrument,
information is provided on a set of descriptive criteria. These are displayed in the form of factsheets referring to the
country and policy field selected.

In order to obtain a full overview of all policy information included in the database at country level there s also the
possibility to download excel files at country level by going to the main menu in this tool and click on the ftem 'Data
downloads' and then go to the country of interest.

This project is partly funded by the European Union.
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Regulatory viewing tool
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Biomass demand consumption in Europe in
2020 & 2030 scenarios

/)5 S2Biom  Tools for biomass chains

Home General data = Biomass chain data = Tools = S2BIOM Report downloads Data downloads =

General dafiiSSEIE L
Biomass de Regulatory & financial framework
Biomass demand

In 52BIOM 2

z and for biomass in 2020 and 2030 from the bioenergy and the
biomaterials sectors.

The future biomass demand and consumption patterns from energy and biomaterials sectors were assessed with the

ReSolve model. This was done for the 4 S2BIOM scenarios. The scenarios have been specified in a continuim of two key
uncertainties:

+ The availability level of (sustainable) biomass, influenced by the strictness of sustainability criteria and the level of
competition for resources.

« The extent to which bicbased options will produce in relatively large-scale, centralized conversion systems. or in
relatively small-scale, decentralized units.

The results on biomass demand and consumption are presented for the four scenarios: High Central (HC), Restricted

Central (RC), High Decentral (HD) and Restricted Decentral (RD) for the years 2015, 2002, 2025 ad 2030. They consist
of:

+ Consumption of domestic biomass(PJ); broken down to feedstock types
+ Consumption of domestic biomass (Mton_dry): broken down to lingo, non-ligno, wastes

« Unused domestic biomass potential (PJ): broken down to feedstock types

S2Biom-—
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Scenarios: axes specification for demand & consumption
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Cost-supply viewing tool

/%\;‘. S7Biom  Tools for biomass chains
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Cost supply viewing: Primary forest residues: Kton dm/km2

- Current selection

MUTS leve nuts3

Scenario 2020

Category Primary residues from forests
Subcategory Logging residues from final felling.-.
Tvoe Loeeine residuss from final felline...
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Cost supply viewing: Primary forest residues: Kton dm/km2
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Cost-supply viewing tool

Jps g tUrope s Energy Port: g EUrOpe s Energy Portc Qg EUTOPE S EMErgy POrte | | Free HOTmMal | | Ify AULTOM FREE! | | IMPOTIES FFOM IE | ) NEW TOIOEr | | S£BLUM

S7Biom  Tools for biomass chains

233 Chislin gata = cads  Datadownloads ~  hiaintaln v

Slomass chain data ) Blomess bl S
Ty — Semtmass s sntasain]

\ecomme 10 T DIOTASS CO8 D o ke Selectons of DIOMESS PSS for WRICK Cost levels Can De dispiayed I 3 COStSURDly oraon. The grpn displays e total acoumlated DIomEsS (ouensd SO CREED 10 SXDERSivE) Sgainst e Sverage Moad cide Sout bevel for e CoURGY/CoUniTes and SCenano yeus selacted. The amount
YRR R LR Blomass costsupply (imposis]
o farifer wser Insthacions open o= USRS rosend repost providing an exbensive descripion of how the cost supply data was assessed per blomass fype s D15
oad shde s0st reter to 2l Dlomas s BERE Ul e L i COSE D B0 the road winene B Dlomass IS located. The mad side costane & fmction of tue total ' atgate-snct’ Costlevels assessad hene dio MOT reder io mankst pices!
PR O LR TR, LogisSical companents rdemeat e costsupaly viewing tool

aue CHaIn sAmSaInaDiny

| it g Sabact Wein Content [

200,000

850,000

00,000

750.000
Foo.oon

EE0,000

g on0.00n

E 550,000

£ son.onn ///

Q0,000 x

- - S
i

Shemwond fom thinnings argranng from noncontier trees & s3n.o0n

Sremwond fom firal frllings o

sromwond fom thinnings arignaeng from confr ees 200,000

Loggng nesichues from fircal frilings o 230,000

200,000

50,000

100,000

50,000

b2se potenil 4 (| Eurnbon drymater ]
T 4 6 8 10 12 14 18 1& 20 2r 24 26 28 30 32 34 36 38 40 42 44 45 4B 50 5 B4 EG BB 60 €2 64 ©6 €5 70 7 74 76 E B0 B2 &4 &5 &5 20 22 44 06 o8

e ool i cost {mraiton dry matter)

I = 5013, base panenal - 2076, base patenial & 2630, Ease parenna]

io0 io0x 104

S2Biom-—

13

This project is partly funded by the European Union.
Grant Agreement n° 608622

The sole responsibility of this publication lies with the author.
A LT E R R A 1} G The European Union is not responsible for any use
. mah that may be made of the information contained therein.




Cost-supply viewing tool: focus on Slovakia

Biomass chain data | Biomass costisupply (Europe)
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Matching Biomass & Technology

/) .S2Biom  Tools for biomass chains

General data = Biomass chain data = Toaols = S2BIOM Report downloads Data downloads « Maintain

Tools / Bio2Match Bio2Match
BeWhere

conversion technologies. Each conversion technology has specific biomass input requirements, while the composition'and

any different technology options, while others are hard to process or will need extensive pretreatment. The matching tool

uses extensive informaticn from the S2Biom databases to show the user which types of bicmass can be processed by which technelogies to certain end-preducts, and thereby helps the user to find an optimal supply
chain.

Before you start using the tool we recommend te consult the User instructions.

This Bio2ZMatch tool guides the user to the optimal match betwe .
characteristics of biomass at roadside varies widely. Some biom et

The design of the methedelogy for matching technologies with biomass used in Bio2ZMatch tool is described in D4.5.

[ Edit & Select Web Content 3 Add

Select rows and columns Matching chara... ?
Mame Syngas ta methanol (41) Producer gas to biome... | Syngas to FT-diesel (52) ¥ O Anzerobic. @
Final fellings from nonconifer trees e e (~] ¥ [ Biochemic.. O
» Yhysical tr...
Fimal fellings from conifer trees e e e =1 y= ! O
. . ~ - — — ¥ (O Thermele.. &




Biomass properties database

Origin
Category - Level 1 1.1 Pnimary forestry production
Category - Level 2 1.1.1 Stemwood from thinnings and final fellings
1.1.1.1 Stemwood 1.1.1.2 Stemwood 1.1.1.3 Stemwood 1.1.1.4 Stemwood
from final fellings  |from final fellings  |from thinnings from thinnings
Category - Level 3 originating from onginating from onginating from originating from
broadleaf trees conifer trees broadleaf trees conifer frees
Considered by S2BIOM YES YES YES YES
Responsible WP1 partner Supply - EFl(Joanne Fitzgerald){ Supply - EFl{Joanne Fitzgerald)| Supply - EFl{Joanne Fitzgerald] Supply - EFl(Joanne Fitzgerald):
Responsible WP2 partner VTT (Eija Alakangas)) VTT (Exa Alakangas) VTT (Eija Alakangas) VTT (Eija Alakangas)
Biomass similar to See1.1.1.1 See1.11.2
Moisture content w-% ar Typical 483 539 483 536
Minimum 30 30 25 25
Maximum 315 a5 40 40
Bulk density, BD kg/m3 ar Typical 360 330 250 250
Minimum 320 310 200 200
Maximum 420 350 400 350

Database was set-up to classify biomass types according to suitability
Indicators for the main lignocellulose conversion options.

02/12/2016 16



Technology database

- Database prepared by experts from within the consortium, based on
information from literature and industry, containing for example:

>

>
>
>

Description of operating principle >
Level of commercial application >
Technology Readiness Level >

Type and capacity of product output »

Conversion efficiencies
Investment costs
Labour requirement

Feedstock quality criteria

 Technologies were divided into the following main categories:

>
>
>
>
>

>

Direct combustion of solid biomass >
Gasification technologies >
Syngas platform >
Fast pyrolysis >
Torrefaction

Treatment in subcritical water >

Techniques from pulp and paper industry
Chemical pretreatment
Biochemical hydrolysis

Fermentation to ethanol and bio-based
products

Anaerobic digestion

e Each category contains different subcategories, currently 50 egbﬁgsi.om_

E This
ALTERRA ..
Y
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biomass technology group ‘ ‘
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WP2 implementation: Bio2Match tool

Biomass and technology matching, methodology for matching tool:

Biomass database

‘l' Step 1 Step 2

Biomass properties

YES - YES
Fundamental Physical /
| +—> —>
MATCH ? MATCH ?

Technology criteria

1‘ NO NO
Technology database A
x Basic
Treatment
[
e 7 S2Biom-—
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2.3 Matching methodology

Quality indicators used for matching biomass and technologies:

* Fundamental properties:

» Thermal: - Chlorine content (corrosion)
- Ash deformation temperature (slagging and fouling)
- Ash content (product yield, processability, costs)
- Nitrogen content (NO, emissions)

» (Bio-)chemical: - Cellulose + hemicellulose content (product yield)
- Lignin content (processability)
- Ash content (processability, costs)

» Anaerobic digestion: - Biogas yield (product yield)
- Application of digestate possible (costs)

* Physical properties:
> All: - Moisture content (product yield, processability)
- Bulk density (processability)

This project is partly funded by the European Union.
Grant Agreement n° 608622 S tg
n ALTERRA ,,l. | s essmshity of e plcaton i i 1 autr b l 02/12/2016 19
~ raas - that may be made of the information c

ained therein. biomass technology group ‘




WP2 implementation: Bio2Match

» [3 Production from forests
» [3 primary residues from farests
3 Brimary production of lignocellulosic bi..
v [= Agricultural residues
D Rlce straw
D Cereals straw
[™ Ol seed rape straw
D Maize stover
[ sugarbeet leaves
D Sunflower straw
» 3 Grassland
» [3 Other land use
w [= secandary residues from wood Industr...
D Bark residues from pulp and paper...
[™ Black liquor
[ Residues industries producing sem...
[™ Residues from further woodproces...
D Sawdust from sawmills from conifers
D Sawdust from sawmills from nonco...
[0 sawmill residues: excluding sawdus,..
[™ sawmill residues: excluding sawdus...
» [3 secondary residues of industry utilising,..
¥ 03 municipal waste

¥ (3 waste from wood

OO0 00000000O8E®OOO0O0O0O0OBOOG

‘= Switch rows and columns

Rows - Conversion tei

* = syngas platform
[3 Syngas ta FT-diesel (52)
D Syngas to methanol (41}
[ producer Egas to biomethane (44)

» [3 Gasificaton technologles

¥ [ Direct combustion of solid biomass

= = anaerobic digestion
[ Complete mix digester state af the .,
D Dry Batch Digestion (MSW) {35)

¥ = Biochemical treatment
™ Kraft process with Lignoboest (16)
] Prehydrolysis kraft (17)

D Ethanal from lignocellulose (dilute a..

» [ Torrefaction

b [ Treatment in subcritical water

¥ [ Fast pyrolysis
[ Pyrolysis il diesel (40)
[ Fast pyrolysis + Multiple diesel com...
[ Fast pyrolysis + CHP plart, value ch..

[ Fast pyrolysis + Industrizl steam bo,.,

[ Agricultural residues to pyrolysls oll..
[ Fast Pyrolysis of residues + Boiler fo..,

[ Fast pyrolysls of residues + CHP pla...

D ‘Wood chips to pyrolysis oll (23)

™ Fast pyrolysis + Boller for heat, valu...

O00000000EOO0OOGO0O0OO®OOE®GO®OOBOO

Matching characteristics 2

Name [
Agricultural residues to pyrolysis oil (24)

Complete mix digester state of the art 2014 (2)

Thinnings from conifer trees

Ethanol from lignocellulose (dilute acid pretreatment..

Grate boller with agroblomass for CHP (73)
Grate boiler with wood chips for CHP (30)

Syngas 10 methanol (41)

Cereals straw

F ok OO
0O 0 0 00

I Bark

kPP oo o

(]

» [ Biochemical reatment @&

» [3 Anzerohic digestian

» [3 Physlcal treatment ]

» [3 Thermal conversion [V]

Product groups

electricity [v]
bicfuels and biobased products @

heat ]

Italia )
France Ty

Matching overview for biom

als straw’

d conversion "Grate boiler with

Name Group

Ash content Therrmal corversion [ I I © |
Ash melting behavior (DT Thermal corversion [ I | & |
Bulk density, BD Physical treatment | a |
Chlorine content Thermal conversion | 1 | & |

Moisture content

Nitrogen content

Physical treatment

Thermal corversion

=
Legend

Physical match
Fundamental match, no physl...
No match

Mot tzken Into conslderation

0 0k 0

Missing data

4

i
=
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Tools: BeWhere model

L S?7Biom  Tools for biomass chains

Home General data = Biomass chain data = Tools = S32B10M Report downloads Data downloads = Maintain =

Tools | BeWhere Bio2Match
BeWhere BeWhere

LocaGlStics

This part is still under construction.

The user will be able to interact with the BeWhere model cutput results here. BeWhere has been applied in several case studies in Europe

and the simulation results are used for the development of roadmaps for mobilising domestic biomass resources for the development of the
biceconomy.

« BeWhere model aims to optimize the supply chain from harvesting to
production and is used to analyze:

— The cost-competitive location of new conversion facilities.
— Biomass collection sites and transport routes.

— Technological combinations for reaching demand targets.

S2Biom-—
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Online BeWhere tool

5 parameters user to select:

1. Type of feedstock

a. forestry
b. crop residuals
c. atb

2. Final product

a. Heat and power
b. biofuel
c.atb

3. Carbon cost
0, 25... 150 EUR/tCO2

4. Biofuel support
0, 5... 25 EUR/GJ

5. Factor for cost of fossil fuel
0.5,1...5

Output

1. Location of plants
on the European map
regarding size and
technology

2. Results per country:
a. amount of resources used
b. Amount of import/export
c. cost of the final product
d. emissions avoided

-

.

E TTTTTTT i
ALTERRA
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Data downloads per country
Qﬁx S?Biom  Tools for biomass chains

Home General data -

Biomass chain data = Tools = S52B10M Report downloads Data downloads = Maintain =

Data downloads / Country downloads Country downloads

Data downlcads by country General downloads
Name Cost-supply data Policy data Report

Austria Cost supply AT Policy AT Cutlook AT

Belgium Cost supply BE Policy BE

Bulgaria Cost supply BG Policy BG Outlock BG

Croatia Cost supply HR Policy HR Cutlock HR

M e Mnet enmnhe MY Brlirw ™Y

* Cost-supply data per biomass type/potential/year

» Policy data: all relevant regulations & policies per country

* Benchmarking reports of country policy approaches

e Strategies and implementation plans identifying policy & regulatory priorities in per country
* Policy briefs

e Case study reports & validation reports (12 case studies)
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Access to the tool:
Via S2BIOM website:
www.S2BIOM.eu
or
s2biom.alterra.wur.nl

Test login provided:
demo
helsinki

Better make your own login under ‘Sign in’
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THANK YOU FOR YOUR ATTENTION!
BERIEN.ELBERSEN@WUR.NL

QUESTIONS?
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