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A Experts froml2 countries:

I Austrig Belgium, Denmark, Germany, lreland, Japan,
Netherlands, Norway, South Africa, Sweden, Switzerland,
United Kingdom

A Working together in:
I Cooperative projects
I Meetings, Workshops, Conferences, Excursions
I Cooperation with other Networks

A Reportsetc. canbe found onour website:
i www.leabioenergytask32.com

. " - \.' INTERNATIONAL BIOMASS
oene Workshop on opportunities for bioenergy mmmmsst Saass Snsiariass
14/11/2014 IEA B]- n rg y P in gsuth Africa d /_J\ TORREFACTION COUNCIL 2

Task 32: Biomass Combustion and Cofiring



\.' INTERNATIONAL BIOMASS
/J\ TORREFACTION COUNCIL

A Bringingtogetherthe performingcompaniesdn
Torrefaction

A Promotingthe uptakeof torrefied biomassfor Energy

A Allissuesof commoninterestwhichare not under
competition

A RegulatoryBarriers generalpermissionsalongsupply
chain

A Linkto Policy

A Safetyand Health

A Firstcontactfor everybodyinterestedin Biomass
Torrefaction
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Torrefactionis like roasting cof f e e é

A Heatingbiomasso 250-350°C in absence of
oxygen

A Drying+ removalof part of thevolatiles
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Claims made for Torrefaction

1. Volumetricenergydensificationbringssignificantcostreductionsin transport
andhandling

Broaderfeedstockbasis- geographically+ typesof raw material
Limitedor no biodegradationof productwhen stored

Largevariety of applications

a ~ W DN

ReducesCAPEX&OPEXamtd userc Immediateusein existingcoalfired plantsg
grindability (water resistanc®)....

6. Combustiorandgasificationbehaviourmore compatibleto coalthan raw
biomass highcofiringsharespossible

7. Canbe madeto measureto clientsrequirements

8. Helpsdevelopingthe markettowardscommaoditisation
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Heat energy balance (LHV basis)

0.06 kg 0.10 kg
0.52 MJ 0.79 MJ

| 79 MIKg
P> combustion -
torgas
heat
094 kg 047 kg

. 83 Wikg i 83 MI/kg _ 19 Ma/kg . torrefied
biomass > drying ——————®» torrefacton ———B

dried biomass

biomass

Assumptions: fresh clean wood (0,5% ash content, 50%
moisture content ) as raw material and a dryer requiring
2.9 MJ per kg of water evaporated
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Carbonisation Reaction under Heat
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The technology is available now

‘ -
‘ ‘ ‘
I 1
O e >
o e S i ) o
il o 0 A T 2
) . || oL B o I —
o= f — T ol
-0 R N

, o o
Workshop on opportunities for bioenergy mmramrme G HIONAL BIOMASS
yrrrzerll |EA Bioenergy P on opportunities Y N Tonseraciion councn
Task 32: Biomass Combustion and Cofiring



Several companies are involve

(IEA Bioenergy Task 32 torrefaction review, 2012)

Developer Technology Supplier Location(s) Production ~ Status and scale
capacity (t/a) Pilot scale: 50 kg/k 500 kg/h
Demo scale: > 500 kg/h 2 t/h
Commercial : > 2t/h)

AgriTech Producers LLC (US/SC) Belt reactor Kusters Zima Corporation (US/SC) Unknown Unknown Pilot stage
Airex Cyclonic Bed Airex Laval, QC Unknown Pilot stage
reactor
Airless systems Unknown Atmosclear Latvia 40,000 Out of business
Atmosclear SA (CH) Rotary drum CDS (UK) Latvia, New Zealand, USA 50,000 Out of business
Bioenergy Development & Production Fluidised Bed  Bioenergy Developmt & Production Nova Scotia, CAN ? Pilot
Bio Energy Development North AB (SWE) Rotary drum Unknown O-vik (SWE) 25,000
BioLake B.V. (NL) Screw conveyor Unknown Eastern Europe 5,000¢ 10,000 Pilot stage
Earth Care Products Rotary drum Earth Care Products Kansas (USA) 20,000 Demonstration / commercial
EBES AG (AT) Rotary drum Andritz (AT) Frohnleiten (AU) 10,000 1 mt/hr pilot plant in commissioning
ECN (NL) Moving bed Andritz (AT) Stenderup (DK) 10,000 ECN combines technology with Andritz
FoxCoal B.V. (NL) Screw conveyor Unknown Winschoten (NL) Pilot, company now bankrupt
HM3 Energy unknown HM3 Oregan, US ? Pilot building Demo plant
Integro Earth Fuels, LLC (US/NC) TurboDryer Stopped with Wyssmont (US/NC)  Roxboro, NC 80,000 Pilot stage
New Biomass Energy Screw reactor New Biomass Energy Quitman, Mississippi, USA 40,000 Existing
160,000 Commissioning
New Earth Renewable Energy Fuels, Inc (US/WA Fixed bed Unknown Unknown Unknown Out of business
Renergy/4Energy Invest (BE) Rotary Drum Stramproy Green Technology (NL) Amel (BE) , Ham (Be) 38,000 Project terminated
Renergy/4Energy Invest (BE) Rotary Drum Stramproy Green Technology (NL) Ham (Be) 38,000 Project terminated
River Basin Energy Fluidised bed River Basin Energy Laramie, Wyoming, USA 48,000 Pilot stage
reactor
Rotawave, Ltd. (UK) Microwave DNER dzLJQa A1 2Yl Terrace, British Columbia (C 110,000 Stopped in BC, announced partnership wi
reactor Cate Street capital (Maine)
Horizon Bioenergy. (NL) Oscillating belt Stramproy Green Technology (NL) Steenwijk (NL), 45,000 Operational again after plant fire in Feb
conveyor 2012
Thermya (FR) / Grupo Lantec (SP) Moving bed Thermya (Fr) Urnieta (SP) 20,000 Early stage commissioning
Thermya (FR) / LMK Energy (Fr) Moving bed Thermya (Fr) Mazingarbe (Fr) 20,000 Early stage commissioning
Topell Energy B.V. (NL) Torbed Torftech Inc (UK) Duiven (NL) 60,000 Final stage of commissioning
TorrCoal B.V. (NL) Rotary Drum Unknown DilsenStokkem (BE) 35,000
Torrefaction Systems Inc. (US) Unknown Bepex International (US/MN) Unknown Unknown Pilot
WPAC (CA) Unknown Unknown Unknown 35,000
Wyssmont turbodryer wyssmont us Unknown Unknown
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The torrefaction process (example ACB)

Freshbiomass

Freshbiomasduel

Driedbiomass
95% DS

Fluegas
T=400C

Torrefied

ENERGY SUPPLY biomass
Biomass + ‘—-—-
leangasincineration 3

Torrefied
biomass

ACBProcess

development

supportedby: N .
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Products available today
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Cost comparison US$/GJ ciF Ara

wood pellets ® TCB
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Costcomponents

Costof Biomass
Cost of Electricity
Cost of Labour
Financial costs

Other costs

COST PRICE AT P, D/ffe
re
f)ce

Inland logistics fro.:

Deep sea shipment

COST PRICE DELIVERED AT THE POWER

Topell case stuay:
Results (USD/GJ)

Extra costs at the power plant

Total costs of coal replacement

IEA Bioenergy
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Cofiring

Wood Pellets

3rd Int. Conf on Biomass and Waste

Combustion, London, 24

-25 April 2012

4.28
0.60
0.47
1.01
0.40
6.76

Torrefied
Pellets

4.28
0.45
0.47
1.49
0.43
7.11
0.57
1.28
0.55
9.51

9.51

Savings
0.00
0.15
0.01

-0.49
-0.02
-0.35
0.55
0.76
0.39
1.36
1.93
3.29

‘l' INTERNATIONAL BIOMASS
/'\ TORREFACTION COUNCIL



Key fuel characteristics for an end user

A Bulk density

A Composition

A Heating value

A Combustiorbehaviourin a boiler

A Grindability

A Water resistance

A Energy balance

A Healthand safetyaspectg MEC selfheatingX 0
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Quality - Standardisation

A New Work Item 1SO 238
WG 2
ISO 17225: Solid biofuels
¢ Fuel specifications and
classeg Part XX:
Thermally Treated Pellets

A Commentswill be
collected by national
standardisation
committees

A You can address IBWGth
comments and
requirements

: -~ | N
Workshop on opportunities for bioener R ARALSIOMASS
1anvz014 [LEHAN Bloenergy R it ed % SZ TORREFACTION COUSAN J ToRREFACTION CouNGNiIdaPartndP

ssssss - Biomass Combustion and ~ Cofiring



