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Overview of S2BIOM

Tools & online applications
* Bio2Match

 BeWhere

* LocaGlStics

Case studies

« Burgundy, Europe, Finland

Future development




Project Structure /) S2Biom
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 Current and future sustainable lignocellulosic biomass costs
and supply (domestic and from imports) in EU28; Western

Theme 1: Data & Balkans, Moldova, Ukraine and Turkey. |
TOOlS (WPS 1 4) « Common operating data, models, and tools representing the

entire biomass supply chain

* Incorporation of models and tools for technical,
environmental, economic and social impact analysis

Coordination & Management

Theme 2: * Policy and regulations for supplying the future bioeconomy
Strateg|es & « Support for future industrial investments
* Clarity on cross sector sustainabilit
Roadmaps - /
* Strategies & Roadmap
* Ex ante impact assessment
(WPs 5-8) |
. » Support for policymaking at local, national, regional and
T|h§me 3: EU28 levels by visualizing the outcomes of proposed
Validation & policies

» Case Studies

project OUtreaCh » Stakeholder engagement

* Information Campaign
(WPS 9'10) » Improvement of public awareness, education, and outreach

g International Institute for
- Applied Systems Analysis 3
g X

F1A%A




* http://S2biom-test.Alterra.wur.nl

* Login:
 Username: demo
 Password: helsinki
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http://s2biom-test.alterra.wur.nl/
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Home General data = Biomass chain data = Tools = Strategies, roadmaps & implementation plans = Maintain

Biomass chain data / Biomass supply

m forests - Stemwood from final fellings & thinnings - Final fellings from nonconifer trees - base potential - energy value - area weighted

Administrative |... energy value weight volume
nuts0 2012
area weighted absolute
nutsi 2020
nuts2 2030
Category
n 0-50
Production from forests
50-100
Primary residues from forests
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Other land use
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Biomass chain data / Biomass supply

Administrative l...

nuts1 2012
nuts2 2020
nuts3 T 2030

Category

)I

Production from forests
Primary residues from forests

Other land use

Subcategory

I(

Logging residues from final fellings & thinnings

Stumps from final fellings & and thinnings

Type

)I

Logging residues from final fellings from nonconi...
Logging residues from final fellings from conifer t...

Logging residues from thinnings from nonconife...

Potential

base potential

technical potential

user defined 1

)

RU-ARK

“RU-LEN RUVLG

RUNGR R RU-KOS
RU-YAR

RU-TVE RU-IVA

RU-N(
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! RU-SMO
RUKRY RU-RYA [ RU-M

benapych
RU-BRY RU-H
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/{,} S?7Biom Tools for biomass chains

Home General data = Biomass chain data ‘= Tools = Strategies, roadmaps & implementation plans =

Maintain Bio2Match
BeWwnhere
LocaGlStics

Home

Introduction to S2BIOM GUI

Home: Here general information on the S2BIOM project and on the S2BIOM tool box is placed.
It now provides short descriptions of the different items and tools (to be) included in the GUI.

General data: Under this item the following output will be included:

Scenarios (WP7): A short description will be placed of the central scenarios used in the p
roject. For more detailed information on the scenarios and how they are used a link will be
placed here to the final deliverable explaining the scenarios in detail.

Regulatory & financial framework (WP6): This is where the entry into the viewing tool w
ill be for wieving all data on policies developed in WP6. At this moment the database is ha
If-filled and will be included into the GUI and made accessible through a viewing and dow
nload tool expected to be available by Month 28.

Biomass demand (WP7): Under this item access will be provided to the demand analysi
s results assessed in WP7 with the ReSolve model taking account of scenario specificatio
ns and specific EU and national targets for renewable energy production by 2020/2030. R

esults for this task are to be included by month 30.
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ﬂc\%\z S?7Biom Tools for biomass chains

Home General data =
Tools / Bio2Match

User instructions

Biomass chain data -

Tools =

Strategies, roadmaps & implementation plans ‘=

Maintain

S2Biom

My Sites =

. Sylvain Leduc =

= Switch rows and columns

Columns - Conv... Rows - Biomass ..

» [3 Syngas platf...
» [O Gasification ...

» [J Direct comb...

» [3 Biochemical ...
» [3 Torrefaction
» [3J Treatment |...

o
O
0]
» O Angerobicdi.. Q
@)
O
0]
@)

» [ Fast pyrolysis

» (3 Production f...
[ Primary resi...
[ Primary pro...
(3 Agricultural ...
[ Grassland
(3 other land ...
[J secondaryr...
[J secondaryr...

(3 Municipal w...

O00O0O0O0O00CO0OO0

[ Waste from ...

Name

Final fellings from nonconifer trees
Final fellings from conifer trees
Thinnings from nonconifer trees
Thinnings from conifer trees

Early thinnings from nonconifer trees

Early thinnings from conifer trees

Syngas to methanol (41)

Producer gas to biomet...

©

@ 06 @ 06 ©
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Syngas to FT-diesel (52)
©

© 6 06 606 ©

» [3 Anaerobic di...

» [3J Physical trea...

]
» (3 Biochemical ... @
O
o

» [3 Thermal con...

Product groups ?

electricity (v]
biofuels and biobased.. @&
heat (]

Regions
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Home General data = Biomass chain data = Tools = Strategies, roadmaps & implementation plans = Maintain

Tools / Bio2Match

User instructions

Select rows and columns Match ? Matching chara... ?
= Switch rows and columns Name Syngas to methanol (41) » [ Anaerobicdi.. @
. . . Final fellings from nonconifer trees ] » O Biochemical .. @
Columns - Conversion technologies ? Rows - Biomass types ?
‘ ‘ . » [ Physicaltrea.. Q
) ||| Final fellings from conifer trees ©
w [= Syngas platform ® w [= Production from forests (V] o _ » O Thermalcon.. @
Thinnings from nonconifer trees ©
[ syngas to FT-diesel (52) O [ stemwood from final fellings originatin.. &
Thinnings fi ifer t ©
[ syngas to methanol (41) (V] [ stemwood from final fllings originatin.. & e e
[ Producer gas to biomethane (44) O [ stemwood from thinnings originating f.. @& Early thinnings from nonconifer trees o
» [J Gasification technologies O [ stemwood from thinnings originating .. & Early thinnings from confer trees ©
Product groups ?
» [ Direct combustion of solid biomass O [ stemwood from final fellings and thinni... &
lectrici
» [ Anaerobic digestion (@) [ stem and crown biomass from early th... @ slectricly ©
, , ‘ biofuels and biobased.. @&
= [ Biochemical treatment O [ stem and crown biomass from early th.. @&
[ Kraft process with Lignoboost (16) (@) » [ Primary residues from forests (@) nest o
[ Prehydrolysis kraft (17) (@) » [3 Primary production of lignacellulosic biom... Q)
[ ethanol from lignocellulose (dilute acid.. QO ~ [ Agricultural residues |§|
» [ Torrefaction O [ Rice straw (@)
» [3 Treatment in subcritical wat Cereals st :
reatment in subcritical water (@) [ Cereals straw (@)
» [ Fast pyrolysis O [ Ol seed rape straw (@)
[ Maize stover (@)
[ Sugarbeet leaves O
[ sunflower straw O
=
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My Sites = Sylvain Leduc =
Home General data = Biomass chain data = Tools ‘= Strategies, roadmaps & implementation plans = Maintain y . y

Tools / Bio2Match

User instructions

Select rows and columns Match ? Matching chara... ?
= Switch rows and columns Name Syngasto.. | Ethanol fro.| | » (3 Anaerobicdi.. o
. . . Final fellings from nonconifer trees ‘ (~] (] » [ Blochemical . o
Columns - Conversion technologies ? Rows - Biomass types ? . .
||| Final fellings from conifer trees e (%) ' Physicaltrea.. - O
~ [= Syngas platform ® ~ [= Production from forests (] o . » [ Thermalcon.. @
Thinnings from nonconifer trees © ©
[ syngas to FT-diesel (52) (@] [ stemwood from final fellings originatin.. &
Thinnings from conifer trees (7] >}
[™ syngas to methanol (41) (] [ stemwood from final fellings originatin... & 5
[™ Producer gas to biomethane (44) (@) [ stemwood from thinnings originating f.. @ Early thinnings from nonconifer trees o ©
» [J Gasification technologies (@] [ stemwood from thinnings originating f.. @& Eerly thinnings from conifer trees © o
Product groups ?
» [ Direct combustion of solid biomass (@] [ stemwood from final fellings and thinni... & Cereals straw o ©
lectrici
» [0 Anaerobic digestion O [™ stem and crown biomass from early th.. & electricly ©
‘ ) ) biofuels and biobased.. &
= = Biochemical treatment ® [ stem and crown biomass fromearly th.. @
[ Kraft process with Lignoboost (16} (@) » [ Primary residues from forests (@) neat ©
[% Prehydrolysis kraft (17) (@) » [3 Primary production of lignocellulosic biom... Q)
[ Ethanol from lignocellulose (dilute acid... @ w = Agricultural residues ®
» [ Torrefaction O [ Rice straw O
» [3 Treatment in subcritical water Cereals straw :
» [ Fast pyrolysis (@] [ oil seed rape straw (@)
[™ Maize stover (@)
[ sugarbeet leaves (@)
[ sunflower straw (@)
[™ Residiies fram vinevards (@] S 2
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My Sites = (@ Sylvain Leduc =

@ S?7Biom Tools for biomass chains

Home General data = Biomass chain data = Tools = Strategies, roadmaps & implementation plans = Maintain

Tools / Bio2Match

User instructions

Select rows and columns Match ? Matching chara... ?

= Switch rows and columns Name Syngas to methanol (41) Ethanol from lignocellulose (dilute acid ... ||| * [ Anaerobicdi.. @

. Final fellings from nonconifer trees © © b [O Biochemical .. Q
Columns - Co... ? Rows - Bioma... ?
» [ Physicaltrea.. Q

» [ Municipal...

Final fellings from conifer trees © ©
» (O Syngaspl.. @ » O Producti.. @& » [ Thermal con..
Thinnings from nonconifer trees © ©
» [ Gasfficati.. Q » O Primaryr.. Q
Thinnings fi ifer
» O Directco.. O » 0 Primaryp.. O innings from conifer trees © @
» 03 Ansercbi.. O b O Agriculur.. @ Early thinnings from nonconifer trees (] (]
» [ Biochemi.. (@) » [0 Grassland O Early thinnings from conifer trees © ©
Product groups ?
» (3 Torrefacti.. Q » O otherlan.. Q Cereals straw D ©
lectrici
» O Treatmen.. Q » [ Secondar.. Q slectricy ©
biofuels and biobased...
» [ Fastpyrol.. QO » 03I secondar.. Q OTUEs ana iobase o
heat
o) o
o)

» (3 Waste fro...

Regions ?
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Home data = Biomass chain data = Tools implementation plans =

Biomass supply

Biomass chain data / Conversion
Biam

Conversion technologies (WP, I -

racteristics on a large number of biomass conversion technologies collected in WP 2. Currently the access to this database is simple and provides more of a scrolling function through all records specified so far. In
tive overview of the main technical, economic and GHG emission parameters of current and future pre-treatment and conversion technologies through selections specified by the user. The data included in this dat
ent tools which are made accessible under the Tool' item in the GUI.

This item in the GUI gives acces:
the near future a tool will be further
abase will also be the basic data feq

The conversion technology fypes included in this database can be classified as:
+ Thermal conversion processes I
« Chemical conversion processes
= Bio-chemical conversion processes
» (Biobased) products/building blocks

At this moment a great deal of technologies have already been included, particularly those which have reach a mature technology level, but more technologies will follow including those which have not yet reached a mature technology levels. Information on biobased building block technologies will al
50 be covered to the extent possible within the time and budget limitations of the project.

Conversion technologies

— First Previous Next Last —

75 ltems per Page~

Page 1 of 1~ | Showing 51 results. ! 3

Number  Category Name + Output capacity Common biomass input Additional input %
75 Di SNSRI Fixed bed combustion Grate boiler with straw for Heat Rice straw Ijs.
of solid biomass for heat heat Lammens
74 Treatment in Hydrothermal HTC Hydrothermal Biocoal Separately collected biowaste: Biodegradable waste of separately collected municipal waste (excluding Power, Heat (useful, Klaus Lenz [a
subcritical water processing carbenisation of biowaste to textile and paper), Biowaste as part of integrally collected municipal waste: Biodegradable waste of not not process steam)
coal for CHP separately collected municipal waste (excluding textile and paper), Other industry by-products utilising

mmrisnlteal mradaete Obhar b meadiebe and rneidiae framm frnd and o nens aeeine in et
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My Sites = . Sylvain Leduc =

Q,} S?Biom Tools for biomass chains

Home General data = Biomass chain data = Tools = Strategies, roadmaps & implementation plans ‘=

Maintain Bin?Match

BeWhere

Home .
LovaaiStics

Introduction to S2BIOM GUI

Home: Here general information on the S2BIOM project and on the S2BIOM tool box is placed.
It now provides short descriptions of the different items and tools (to be) included in the GUI.

General data: Under this item the following output will be included:

Scenarios (WP7): A short description will be placed of the central scenarios used in the p
roject. For more detailed information on the scenarios and how they are used a link will be
placed here to the final deliverable explaining the scenarios in detail.

Regulatory & financial framework (WP6): This is where the entry into the viewing tool w
ill be for wieving all data on policies developed in WP6. At this moment the database is ha
If-filled and will be included into the GUI and made accessible through a viewing and dow
nload tool expected to be available by Month 28.

Biomass demand (WP7): Under this item access will be provided to the demand analysi
s results assessed in WP7 with the ReSolve model taking account of scenario specificatio
ns and specific EU and national targets for renewable energy production by 2020/2030. R

esults for this task are to be included by month 30.
alterra.wur.nl/web/guest/bewhere
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General BeWhere structure /25 S7Biom

o
J

C National ‘\ /r ) \ / \

Forest

biomass industries Heat
| ) ea A -

a )
Sawmill CHP /’
| residuals /
!

Existing I, Biofuel
4 1‘ 1 1
Biomass | |, \_ industries / I -1 Transport fuel Import
import \ ¥
| AN e Reference
\Blomassj eWplfnetgergy \ Demand y 9 system Y,
H

—> Existing flows

----- > Optional flows
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 Techno-economical model, geographic explicit
« Spatially explicit - 0.2 " to 0.5 grid cell
 Mixed integer linear program (GAMS)

o Static - yearly basis, with fluctuation of heat demand over the year

 Minimize the total cost of the whole supply
chain for the region’s welfare

min [ Cost + Emissions * (Carbon Tax) ]

 Does not maximize the profit of a plant

g International Institute fo
- Applied Systems Analysis
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Size and locations

Policy tool

Technology mix Economic incentives

' Carbon penalty

RES potential

Biomass flow

Biofuel trade

o Economic potential
Total costs and emissions

g International Institute fo
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Forest resources

Crop residuals v Biofuel

MSW

Algae 0

Solar

Wind 0
Hydro 6

Ecosystem services

Heat

Biochar

N
ore &
@

Power to liquid/gas

Fertilizers

Biogas

Co-firing

Electrobus
g International Institute fo
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Straw availability Aggregation Input

Straw (tDM) Straw (tDM) i B|OmaSS ava"able

[ Jo-633 [ J0-1,005

[ 1634-1810 [ 11,006-2,319
[11,811-3,747 712,320 - 4,130
3,748 - 7,172 [ 4,131 - 7,261

7,173 - 14,673

I 7.262 - 18,000 ° BIOmaSS COSt

L 1=

¢

n
Y

| PEv

* Emissions

/-/

anaadl

)
T
A o2 !‘f}ﬂj ¢

A,

B "
S
¢
i

<

g
%‘3

Source: INRA
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ZNIEFF: Natural Areas of Ecological

] ZNIEFF type |

B ZNIEFF type | Fauna and Flora Interest

a type |: areas of great biological or
ecological interest

a type Il: large, rich and slightly modified
natural landscapes, providing
significant biological potential

Assumptions for Natura 2000 areas

o No extraction of biomass

sSource: _ . a No power plants can be installed
Inventaire National du Patrimoine Naturel

European Environment Agency (EEA)

g International Institute fo
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BeWhere input: logistics

Road Network

= Motorway
— Primary
—— Secondary

Track and similar appropriate for transpart
—— Not appropriate for transport

Used road network

Source: OpenStreetMap.org

18/11/2016

= Motorway

— Primary
— Secondary
Track and similar adapted for transport

[

e

ol
‘:‘l

A
.
TR
i
7
/K

s
¥,
7

2
R
Ay

Vi

"‘ Fh
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Input

* Transport cost

Emissions

Terminals /
pretreatment
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Population Aggregation Input needed

- 0-2,987 Heat demand (MWh/a)

- 2,088 - 14,256 1.084 - 12,602 e Heat Consumption

* 14,257 - 44,985 12,603 - 31,443
® 44,986 - 151,212 I 31,444 - 79,600
® 151,213 - 1,642,734 I 79,601 - 165,771

W 165,772 - 405,160 e Power Consumptlon

» Transport fuel
consumption

* Price of competing
* heat
= power
= transport fuel

Source:
OpenStreetMap.org
Réseau de Transport d’Electricité, www.rte-france.com
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http://www.rte-france.com/
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Investment Powe Heat Power
Technology Operating hours cost Heat r efficienc efficienc
hours/year MEUR MWth MWe y y

Fixed bed for CHP 7,200 0.2 0.1 0.05 05 0.23
Pyrolysis
combustion engine 7,500 0.7 025 025 04 04
(compression-
ignition)
Fixed bed, direct
combustion 8,500 2.5 5 0.88
E’g(:)lu%r Jg:rs_%_i'ol?n, W2 8,500 18 8 5 0.52 0.3
Grate boiler for CHP 8,500 25 10 5 0.6 0.25

g International Institute fo
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First plant

Heat demand (MWh/a)
1,084 - 12,602

" 12,603 - 31,443

I 31,444 - 79,600

W 79,601 -165,771

W 165,772 - 405,160

Biomass collected (Mt/a)

Radius (km) 65
Straw (t/a) 0
Miscanthus (t/a) 30,000
Power (MWh) 35,417
Heat (MWh) 85,000

Plant technology: Grate boiler for CHP

Largest capacity
Close to high heat demand

g International Institute fo
ed Systems Analysi



Maximize the fossil fuel substitution

Heat demand (MWh/a)
1,084 - 12,602

" 12,603 - 31,443

I 31,444 - 79,600

W 79,601 - 165,771

W 165,772 - 405,160

bl B B NP
[ B B N BB
] E s s EEEEEN

Biomass collected (Mt/a)
= 0.000000 -

= 0.000362
® 0.000786
M 0.001396
M 0.002815

0.000361

-0.000785
-0.001395
-0.002814
-0.006877

Min Max
Radius (km) 70 158
Straw (t/a) 6,412 20,377
Miscanthus
(t/a) 9,623 18,400

Power (MWh) 24,792 35,417
Heat (MWh) 59,500 85,000

Plant technology: Grate boiler for CHP Heat demand has stronger

Largest capacity
Close to high heat demand

International Institute fo
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Impact on the location than the
distribution of biomass
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/) §72Biom Tools for biomass chains

N

Home General data = Biomass chain data ‘= Tools = Strategies, roadmaps & implementation plans =

Maintain Bio2Match

DAVAn

Home .
‘ LocaGlStics

Introduction to S2BIOM GUI

Home: Here general information on the S2BIOM project and on the S2BIOM tool box is placed.
It now provides short descriptions of the different items and tools (to be) included in the GUI.

General data: Under this item the following output will be included:

Scenarios (WP7): A short description will be placed of the central scenarios used in the p
roject. For more detailed information on the scenarios and how they are used a link will be
placed here to the final deliverable explaining the scenarios in detail.

Regulatory & financial framework (WP6): This is where the entry into the viewing tool w
ill be for wieving all data on policies developed in WP6. At this moment the database is ha
If-filled and will be included into the GUI and made accessible through a viewing and dow
nload tool expected to be available by Month 28.

Biomass demand (WP7): Under this item access will be provided to the demand analysi
s results assessed in WP7 with the ReSolve model taking account of scenario specificatio
ns and specific EU and national targets for renewable energy production by 2020/2030. R

esults for this task are to be included by month 30.
s2biom-test.alterra.wur.nl/web/guest/bewhere ~
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Burgundy case study SZBiom

BeWhere 377 grid points LOCAGgistics - 5,357 grid points

i N,
< ; -
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5 \
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Bert Annevelink =

Variants

Name T Financial... Energypr... = NetGHGav...

Variant 1 2233855 414,416 39,540 DX & A

Variant 2 3504588 432,465 41392 DX & @8F

Variant 3 3599277 437612 41,898 b X &3
Create Summarize

Biomass types

Name Availability (%) Field - ICP moisture... ICP-PP...

Straw 33 14 9 P/

Miscanthus 0 15 10 &

< >
Hide

Name

Power plant Semur-en-Auxois

Create

Size (ton DM)

30,000

A..

30

Biomass conversion plants

Fi... En..

2 41

NetG...

39,540

Name

Power plant Semur-en-Auxois

Create

Amount (ton DM)

30,185

;ﬁ Intermediate collection points

Distance (ton...

733,725

X JN

International Institute fo
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e country &
area of interest

* CasSes

e variants

 biomass types

Burgundy straw and miscanthus

Name 1 Financial... Energy pr... = NetGHG av..

Variant 1 T 2,233,;55 ."414.416 [ 39,540 ED X 47 EJ A
Variant 2 3504588 432,465 41,392 D X & B [
Variant 3 3,599,277 437,612 41,898 D X 7 v
Name Avallablllty (%) | Field - ICP moisture... | ICP-PP...

kStraw 33 ] 14 -”9 ‘;
Miscanthus 0 15 10 &7

g International Institute fo
- Applied Systems Analysis
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* regional biomass
availability per grid cell

 powerplant locations
suggested for the whole
Burgundy region based
on calculations of
BeWhere (white points)

. LOCAgistics will further |, ¥
analyse chain towards |\«
one power plantin more . &
detail (red square) I

g International Institute fo
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¢ p ower p I ant Biomass conversion plants

Name Size (ton DM)

A

.| NetG...

Power plant Semur-en-Auxois 30,000

* Intermediate collection point

Intermediate collection points

30...

39,540

Name Amount (ton DM)

Distance (ton_..

‘ Power plant Semur-en-Auxois 30,185

ﬁ International Institute fo
- Applied Systems Analysis
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733,725
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* make new variant of
biomass value chain
design

« specify share of
biomass types

International Institute fo
w» Applied Systems Analysis
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Edit variant X
Name: Test1
Financial profit: 0
Energy profit; 0
Net GHG avoided: 0

Change in organic matter content (kton CO2-eq): D

Direct N2O emission (kton CO2-eq): ]

Indirect N20O emission (kton CO2-eq): 0

Biomass types

Name Availa. .. Field -... ICP-...
Straw 33 14 9 y”
Miscanthus 0 15 10 &




Edit power plant

Name:

X:

* create biomass
conversion plant

Size:
Amount:

Distance (kilometer):

Power Plant 1

3882398.5

2703981

EPSG:3035

' 30000

0

0

Edit intermediate collection point
Name:

X:

* create intermediate
collection point -

Change in organic matter content (kton CO2-eq)
Direct N2O emission (kton CO2-eq):

Indirect N20O emission (kton CO2-eq):

j Biomass Yard 1
38823985
2703981
0
0
0

0

< x

ﬁ International Institute fo
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e position on the map
* biomass conversion plant (m)

* intermediate collection point (e)

 hide biomass maps to see
surface map of the area

: 4
/ vy R
A
Ry SN S
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start calculation

Name 1 Financial profit Energy profit Net GHG avoided
Test 1 0 0 0 DX & ’

based on biomass availability, a GIS based ‘peeling
heuristic’ determines

* biomass used (ton dm)

 transport distances (ton.km)

Name T Financial profit Energy profit Net GHG avoided

Test 1 3,598,124 436,487 41,790 D X &

analyse results

POAESL Y
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T oA
e




« analyse results

Task T Financial profit Energy profit Net GHG avoided Ton fresh Ton dry matter
» (3 Variant 1 2,233,855 414,416 39,540 35,099 30,185
» (3 Variant 2 3,504,588 432,465 41,392 35,267 30,080
» (3 Variant 3 3,599,277 437,612 41,898 35,571 30,316
» [ Variant 3b 2,165,579 412,817 39,389 34,971 30,075
Task T F.. E. | N. T.. T.. Changeinorganic matter content (kton CO2-eq) = Direct N20 emission (kton CO2-eq) = Indirect N20O emission (kton CO2-eq)
» (3 Variant 1 2hs s Fw e B D 0 0
» (3 Variant 2 B A 4 3., 3. 4752850 155,665 130,748
» (3 Variant 3 B A 4 3.0 3. 3949717 105,818 126,148
» (3 Variant 3b 2hs s Fw e B D 0 0

Task T E.. El, . N.. . K., ... [ . B.. . Distance ICP -> BCP (km.) . Distance ICP -> BCP (ton km.) ‘ Distance field -> ICP (km.) Distance field -> ICP -> BCP (ton km.)
» [3J Variant 1 2, M, 2B, B, 2., 40 0 0 3.833 148,159 18,192 733,725
» 3 Variant 2 3. A, &, 23, 2B W, . . 1124 151,265 2,820 415,223
» 3 Variant 3 3, g, e, 2, 283 B, Y, I, #3973 1,643,259 530 207,798
» [ Variant 3b 2., 4, 3. B, 3. 40 0 0 31,321 1,615,525 11,739 554,167
» [3J Variant 4 3. &, &, 3., 3. &, 8., 1. 24589 1,673,339 178 116,308
» [3J Variant 5 2., M, 2B, 9B, 3., 40 0 0 26,668 1,653,065 6,296 332,567
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1. powerplant & no biomass yard; only straw

2. powerplant & no biomass yard; straw & Miscanthus

3. powerplant & one biomass yard; straw & Miscanthus
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« map is shown for
available straw

« only 33% straw available,
no Miscanthus (0%)

 the size of the collection
circle can be influenced:

* by assuming a higher or lower
biomass availability % for a
certain biomass type

* but also by adding more
biomass types (e.g. also
include Miscanthus in variant
2)
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 map for Miscanthus
(purple)

« smaller supply circle,
because Miscanthus
available at closer
distance

o Il calculation results are
different (e.g. profit)
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N

Intermediate collection paoint (e)
located near area with a high
biomass availability

_._' P AR R ST L

= e
Sl N RN
Y g o 3 - R 4
o 2,

power plant (m)
located near area with a high
energy demand

g International Institute fo
- Applied Systems Analysis
[ 0 G i s—"



 Plants location, ¢ Costs
size and * Emissions

technology avoided

. Biom

BeWhere LocaGlStics

Determine the optimal Calculations at the plant
level

location of plantK
/ Q Final results

Quality check!
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Logging residues from final fellings originating from conifer trees
0-2
= 3-6
- 7-14
* 15-28

= 2-7
Logging residues from thinnings from conifer trees

0-2
- 3.5
© 6-10
© 11-20
. 21-49
< 9-23
.+ 24-48
g + 49-91
| . e2-232
o from
:
< 8-14
-+ 15-28
+ 20-51
- 52-96 gt

Logging residues from final fellings originating from nonconifer trees

0-2
=~ 3-5
6-10
1-19
. 20-37
Logging
0-1
2-3
4-6
7-1
. 12-23
Stemwood from final fellings originating from nonconifer trees
0-7
- 8-20
= 21-43
* 44-76
3l - 77-140
f from from trees
5] 0-3
4-9
10-17
18-30
S— - 31-863

Stumps from final fellings originating from conifer trees

0-3
< 4-10
= 1-20
- 21-38
. 39-95

Conifers

Nonconifers
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Biofuel

20 52Biom
Heat and power

OPEX

CAPE

5 - 12 4
M (8) CFB for syngas
© (6) CFB for 1GCC
7 A P _
+(11) Entrained flow for 10 4 °
. syngas ©(4) CFB direct combustion
- X(52) Syngas to FT-diesel 3
s = +(5) CFB for CHP
©
s < g
> 4 »(41) Syngas to methanol &
g 7] 2 6 - « (1) Dry wood chips to
= = pyrolysis oil, heat and steam
R # (66) Ethanol from 5 plant
o lignocellulose (alkaline OD- « (7) BFB for CHP
5 pretreatment) 4 1
A (44) Producer gasto
biomethane = (29) Grate boiler for heat
1 o 2 <
®{2) Complete mix digester .
o R : : : state of the art 2014 * g o (30) Grate boiler for CHP
x
0 4 6 8 10 0 42 ¢
1
a5 12 4
B (8) CFB for syngas @ (6) CFB for 1IGCC
30
] 10 4 . .
# (11} Entrained flow for syngas L4 ©(4) CFB direct combustion
25 L3
g ; X(52) Syngas to FT-diesel = & 9 +(5) CFe for CHP
<20 X 2
> o © (30) Grate boiler for CHP
= % (41) Syngas to methanol 2
=3 6 |
w 15 E
g . % * (7) BFB for CHP
S 4 (66) Ethanol from lignocellulose o
10 (alkaline pretreatment) o 4 . X
« (1) Dry wood chips to pyrolysis
A(44) Producer gas to oil, heat and steam plant
5 biomethane 5 + » (29) Grate boiler for heat
®(2) Complete mix digester state 5 .
0 j j j ' of the art 2014 . 4 (63) CHP Gas Turbine
4 6 8 10 0 4~
T T 1
Biomass input (Pl/year) 0 2 4 6 = (33) Pellet boiler for heat
Biomass input {P)/year)
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HEEE

Transport
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12-64
65-300

Heat "
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Electricity
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Biomass used (PJ/a)
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Carbon cost (EUR/tCO2)
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Biomass use (PJ/a)
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2
Fossil fuel factor

——CFB for IGCC

——CFB direct combustion

——Grate boiler for heat

~—CFB for CHP

——Grate boiler for CHP

——BFB for CHP

——CHP Gas Turbine

——Dry wood chips to pyrolysis
oil, heat and steam plant
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Biofuel factor
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Fossil fuel factor

——Complete mix digester
——CFB for syngas
—=—Entrained flow for syngas
—=Syngas to methanol
——Syngas to FT-diesel

—=—Ethanol from lignocellulose
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Industries
A Pulpmill
@ Pellet Plants

Sawmill Residuals (GJ)
® 3855-132159
@ 132160-308370
@) 308371- 550661

Sawmill

CHP/DH

Wood Import (GJ)
@ 15364-2323080

@ 23230815339 858

. 5339 859 - 14 255753
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N N
Roadways

—+—+ Railways

«  Rail Terminals
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Sawn wood: 3357,5 GWh

Birch: 5841,8 GWh

Power: 5072,0 GWh

Spruce: 5518,8 GWh

I Heat

I Power

E Pine

I Spruce

I Birch

B Bark

I Losses and secondary heat

Sawn wood

Sawn wood: 3357,5 GWh

Power: 80,6 GWh

Bark: 2183,1 GWh

Birch: 5841,8 GWh

B Distric Heat
. Power
© Pine
I Spruce
I Birch
I Bark
I Losses and secondary heat
B FT diesel
m Power for own use
Sawn wood

Heat: 8717,1 GWh

Case 2

Case 3

20 S2Biom

Biomass collected
(PJ/a)

[]0.19-0.32
[ 0.33-0.61
I 0.62-1.00

30% of feedstock
250km by truck
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° C-ﬁ,argers'

Electric-Inductive
Electric-Conductive

- Biodiesel

11,436 stations
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Plant

S1
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2008
¢10¢

2009
€T0c¢

2010
v10¢

2011
v10c

‘l
-y
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2015 2015

2016 2016 2016
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ST

SCENARIO STUDIES
FOR ALGAE
PRODUCTION 3

Leduc, S. (2009)

Development of an optimization model for the
location of biofuel production plants.

Schmidt, J. (2009)

Cost-effective CO, emission reduction and
fossil fuel substitution through bioenergy
production in Austria: a spatially explicit
modeling approach.

Wetterlund, E. (2012)

System studies of forest-based biomass
gasification.

Khatiwada, D. (2013)

Assessing the sustainability of bioethanol
production in different development contexts
a systems approach.

Slegers, PM (2014)

Scenario studies for algae production.

Scum i

2016

-17
-18

/) S2Biom

Campana, PE (2015)

PV water pumping systems for agricultural
applications.

Patrizio, P (2016)

Prospects for agricultural biogas as a vehicle
fuel in Northern Italy

Mesfun, S (2016)

Process integration to increase woody
biomass utilization for energy purposes

Karthikeyan, K (2016)

Potential of forest based bioenergy in Finland.

Electric buses,
MSW in Malaysia,
Biofuel from algae...
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Thank you for your attention!!

Sylvain Leduc More about BeWhere

leduc@iiasa.ac.at www.ilasa.ac.at/bewhere

+43-(0)2236 807 267
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