/) S2Biom

S2BIOM WP2:
Biomass & Conversion Technology
Matching

Douwe van den Berg, BTG
Ispra, September 30, 2015







« WHP2.1: selection and characterization of conversion technologies
(Lead BTG).

o WHP2.2: linking quality of biomass with input requirements
conversion technology (Lead VTT, DLO).

 WP2.3: model optimal match between biomass type and conversion
technology, for instance to achieve maximum level of biomass
utilization in the EU28 (Lead BTG).

 Partnersinvolved: BTG (Lead), DLO, VTT, ECN, FNR, IINAS,
SYNCOM.
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WP1: definition & properties of
biomass classes.

WP3: continuous collaboration.
Next step: modelling interaction
between biomass resource,
pretreatment, logistics and
conversion technology.

WP4: setup of database structure
for biomass properties after
harvest at roadside

WP4: development of tool for
viewing and matching biomass
with resources
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Database provides quality demand per conversion technology.

€« - C ‘D www.biomass-tools.eu/web/guest/conversion
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TECHNICAL PROPERTIES

Capacity of outputs (typical values)

Power (Mwe) 0.53

Conversion efficiencies: net retums electricity(GJ/GJ biomass input)  typical: 0.0221
Heat (MWith) 8.24

Conversion efficiencies: net retuns usable heat(GJ/GJ biomass typical: 0.28
input)

Pyrolysis oil (m3/hour) 2775 LHV (GJ/m?) 18.2

Conversion efficiencies: net returns fuel(GJ/GJ biomass input) typical: 0.62
Data sources used to define conversion efficiencies in 2014:

External inputs (not generated by the in the col p )

- No external inputs

Indication: experience based data No
Number of possible full load hours per year (hours) 8000
Number of typical full load hours per year (hours) 7000
Typical Lifetime of Equipment (years) 25

min: max: typical in 2020: 0.02  typical in 2030: 0.018
min: max: typical in 2020: 0.24  typical in 2030: 0.22
min: max: typical in 2020: 0.65 typical in 2030: 0.68

Data sources used to define conversion efficiencies in 2020:

Data sources used to define conversion efficiencies in 2030:

General data sources for technical properties:

BIOMASS INPUT SPECIFICATIONS

Biomass input, common for the technology used:
Biomass input, technically possible but not common:

Traded form  Wood chips
Dimensions ~ P16S:3,15mm <P < 16 mm Fine fraction F30: < 30 %

Moisture content
Minimal bulk density
Maximum ash content
Minimal ash melting point (= initial deformation temperature)
Volatile matter (only for thermally trated material, torrefied or steam
explosed)

(% wet basis) typical 10 max 10
(kg/m®, wet basis) 400
(% dry basis) 1

(°C) 1000

(VM%)

Maximum allowable contents

Nitrogen, N (wt%, dry) 0.3 Sulphur, S (wt%, dry) 0.03 Chlerine, CI (wt%, dry) 0.05

Opticnal attributes

Net caloric value (MJkg) min 15 max 17
Gross caloric value (MJ/kg) min max
Biogas yield (m® gasiton dry biomass) % methane
Cellulose content (g/kg dry matter) min max
Hemicellulose content (g/kg dry matter) min max
Lignin content (g/kg dry matter) min max
Crude fibre content (g/kg dry matter) min max
Starch content (g/kg dry matter) min max
Sugar content (g/kg dry matter) min max
Fat content (g/kg dry matter) min max
Protein content (g/kg dry matter) min max
Acetyl group content (g/kg dry matter) min max

FINANCIAL AND ECONOMIC PROPERTIES

Investments in 2014 (€):
costs 15000000

expected in 2020 (€):
15000000

expected in 2030 (€):
12000000

Labour needed Operators (FTE). 6 Staff and engineering (FTE): 1

Status: Nearly finished, little further input needed.

Ready to test with matching tool for:
Fast Pyrolysis, Gasification, Combustion, Anaerobic Digestion, Fermentation.
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Database
Indicators

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

Origin

Category - Level 1

1.1Primary farestry production

1.2 Primary forestry residues

2.1Primary praduction of lignocellulasic biomass crops

Category - Level 2 111 Stemw ood fram thinnings and final Fellngs :P:i‘::[:::‘jﬁ ::]h‘”m“fmm esly) 12 1L?tgni:g:ﬁ::z:":';"mzr‘:;;?”'”gs 12.2 Stumps rom final fellings 211, Energy grasses, annual B perennial orops
1A 1Stemeond - 1112Stemeood 31 gg o c0d 1114 Stemwood |10 1 oemand  11225emand 121 1keaging g5y 0 oo 12.2.1Stumps from 1.2.2.2 Stumps
from Final from Final Htem e crownbinmass  crownbiomass | residues fomfinal o ) oo : 211 15meet and ) ) 211
" " from thinnings  from thinnings " vesidues hom Final | Final felings from final ellings 2112 Miscarhus 2113 Sucharass 2114 Gianereed | 2115 Cardoan
Category - Level 3 fellings fellings v o thil fram ey thinnings from ety thinnings | Fellings chizs from fin: valfell om biomsss sorghum ! A ) - Cans
criginadngfrom  crginaring frem fellings originating | originatingfram  eriginating from [Perenrialgrass)  (Peverrislgrass]  [Pereriislarassl  [Perenrial srop)
ariginating from ariginating from _ originating from originating from ariginating from - = (Annual grasses] (Pere
y brosdlestiess  conifer mees h from conifer tiess | broadleaf iess  conifer nees
broadleaf rees  coniter vees broadleaf rses  coniferuses | broadleal uses
Considered by 52BI0M YES YES YES YES vES YES YES YES YES YES vES YES YES YES YES YES
Rezponsible WP partacr Supply - EF [ Joanne Fitzg Supply - EFl[doanne Fite Supply - EFI(nanne Fitey Supply - EFI[Joonne Fited Supply - EFl[Jaanne Fitzg Supply - EFl[Joanne Fiteq Supply - EFijJoann Fiteg Supply - EFI[Joonne Fitegerd| Supply - EFlfJoanne Fiteg Supply - EFiJoanne Fitay UniSa/OL0[Jacqueline R, LUniGia/OLO[Jacqueline F: UniBofDLOJacqueline B UniBofDLOfJacqueline R UniBoiDOL0[acqucline B LiBo
Respossible WP2 partacr VT (Eifs Alakangssl] VT (Eijs Alskangss) VT (Eija Alskangss) VT (Eija Alshangas] | WTT (Eja dlskangas] T (Eija Alskangae] | WTT (Eifs Alskangas) VT (Eifs Alakangas) WTT [Eifs dbskangas] VT (Eifa Alskangaz] | DLO [Welter Elbercen] | DLO [Wolter Elbersen]  DLO (Weolter Elbersen] | OLO [Weolter Elbersen]  DLO [Welber Elbersen)  DLO[Y
Biomsss similsrto Seellll Seelll?
2 Net calorific value
as received Mlikg Typical 104 &4 115 11.6) 116 17 102 84 11 1.1
Minimum 7r 7 10.2 104 102 108 79 7 108 10.8
Maximum 127 13 139 13.9) 139 i) 138 125 127 127
15 Gross Caloific
valug Mdikg Typical 203 26 k] 05 05 06 187
Minimum 191 198 2 k] A 05 185
Maximum 05 12 2056 208 2056 208 0
14 Ash content w-% dry Typical 07 05 09 0.8] 1 09 4 3 [ 6
Minimum 03 03 07 07| 1 09 2 1 4 4
Msximum 1 07 1 13 13 16 10 10 20 20
15 Ash melting
behavior (DT) i Typical 1320
Minimum 1200
Maximum 1370
16  Content of lignin w-% dry Typical 34 85 B4 25 34 286 1
(see shest 4) Minimum 208 %8 208 %8 208 %8
Maximum %1 1 pixl 321 %1 21
17 Content of celllose , g gry Typical L] 87 I BT &5 37
Minimum 38 B 388 3 k1 kx)
Msximum 513 N7 513 417 513 a7
18 Content of
hemicellulose w-% dry Typical 28 52 k] ki k] A2
Minimum 1 %3 A1 2.3 211 3

- Status: Awaiting a lot of input. Ready to test for wood.
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« All biomass types and conversion technologies will be classified
according to the suitability classes (1-4).

A match occurs if for example biomass of class 2 is converted by
a technology that can handle class 2 or higher.

« All suitability classes need to match, e.g. corrosion, ash melting
point, total ash content and nitrogen content.

« This principle will be refined and serve as basis for development
of the matching tool.

o Status: Deliverable D2.2 was submitted in April 2015.
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WP 2 — Status overview /) S2Biom

Responsible | Deadline

2.1: Technology requirements BTG o
MS3. Draft technology database June’14 o
MS5. Extended technology database July ‘15 o
D2.3. Final technology database Feb ‘16 o

2.2: Biomass characteristics VTT+DLO+Uni-Fr
D2.1. Method for biomass characterization March ‘15 ®
MS4. Draft biomass database June ‘14 o
MS6. Extended biomass database July “15
D2.4. Final biomass database Feb ‘16

2.3: Biomass and technology matching BTG o
D2.2. Selection method for matching March ‘15 o

28/09/2015 ..btg 4»’) 10




Task 2.2 Biomass database
‘l’ Step 1 Step 2

Parameters of Biomass X, Y, Z Fundam YES Physical YES
Criteria of Technology o, 3,  ==——— MATCH A 3 MATCH > !

t

Task 2.1 Technology database NO NO

Primary output:

— Pretreat
YES

Green: Match between biomass and technology.
Orange: Match after modification of physical biomass characteristics.
Red: No match between biomass and technology.
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MS6. Extended biomass database Mid-Oct 2015 VTT, DLO

Implement first version of the tool Nov 2015 DLO, BTG
Tool testing and feedback Jan 2016 WP9
D2.3. Final technology database Feb 2016 BTG
D2.4. Final biomass database Feb 2016 DLO
D4.5. Final matching tool May 2016 DLO



Thanks for your attention!

Douwe van den Berg

VandenBerg@btgworld.com
+31 53 486 1186
www.btgworld.com
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