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Some Basic InformationSome Basic Information
• Biomass energy use steady at 5 to 6% of global energy useBiomass energy use steady at 5 to 6% of global energy use
• The amount of wood used today in USA is the same as in 1850


IN DEVELOPED COUNTRIESIN DEVELOPED COUNTRIES 
• Transportation consumes ~20% of total energy used 
• Power, industrial and residential uses add upto ~80%


P ill t f 40% f i b 2030 (i 50%• Power will account for 40% of primary energy use by 2030 (i.e: 50% more 
power compared to 2002)


• 40 to 50% of these power plants are yet to be built
Th f th i f h ld b lth h i f• Therefore, the primary focus should be on power although price of 
fossil fuels and security of transportation fuel supply has shifted focus 
in some countries


Ref: BP Global







Role of Biomass Gasification (BMG)Role of Biomass Gasification (BMG)
• BMG, advanced BMG power cycles in particular, can make  


the biggest impact on power demand while mitigating GHGgg p p g g
• Advanced BMG processes are yet to be demonstrated
• The International focus should be on demonstration and 


optimization of advanced BMG processes**optimization of advanced BMG processes**
• Advanced BMG processes also produce synthesis gas
• The challenge is to produce “spec” synthesis gas and at aThe challenge is to produce spec  synthesis gas and at a 


scale large enough to produce fuels (and chemicals) at a 
competitive price


NOTE: Commercialization of small-scale and ‘current O Co e c a at o o s a sca e a d cu e t
standard efficiency’ BMG processes, co-combustion and 
co-firing are essential to develop the much-needed fuel 
supply infrastructuresupply infrastructure


** - Small-scale BMG systems coupled with high-temp fuel cells can produce power at electrical efficiencies of ~50%







Role of BMG ContdRole of BMG Contd…
S th i i t FTL M OH Mi d• Synthesis gas conversion to FTL, MeOH, Mixed 
Alcohols, DME and other value-added chemicals 
are commercial technologies (one R&Dare commercial technologies (one R&D 
challenge is to reduce cost while scaling-down 
from current commercial-scale operations)from current commercial scale operations)


• Thermal integration of BMG with EtOH 
fermentation technologies may offer significantfermentation technologies may offer significant 
benefits


• Does BMG based co-production systems offerDoes BMG based co production systems offer 
benefits?







Major BMG Process Development and 
Commercialization Activities


AT 8 MWth FICFB 2 MWth DD W N t dt CHP• AT: 8 MWth FICFB, 2 MWth DD Wr. Neustadt – CHP
• BE: 80+ MWth FWE CFB – co-firing, Xylowatt ~1MWth DD – Electricity
• CA: 2 MWe Fluidyne DD-Electricity  y y
• DK: 5 MWth UD VØlund, 3+MWth TKE 3-stage DD, 30MWth Carbona FB –


CHP
• FI: upto 5 MWth Bioneer (8 plants) UD– Heat 7 Mwth NOVEL UD – CHPFI: upto 5 MWth Bioneer (8 plants) UD Heat, 7 Mwth NOVEL UD CHP, 


60 MWth FWE CFB– co-firing, 40 MWth FWE FB- metals recovery
• DE: 100 MWth Lurgi CFB – cement kiln, 130 MWth Lurgi type UD – MeOH, 


1 MWth CHOREN Entrained Gasifier (EG) 3 5 MWth GSP EG synthesis1 MWth CHOREN Entrained Gasifier (EG), 3-5 MWth GSP EG – synthesis 
gas, 500 kWth Fraunhofer Umsicht CFB- pilot plant 


• IT: 15 MWth TPS CFB – co-firing, 500kWth ENEA DD, 4 MWe Prime Energy 
El t i it– Electricity


• NL: 85 MWth Lurgi/Essent CFB – co-firing, 250 MWe Shell EG (35 MWe 
from biomass & waste) – Electricity, 170 KWth Host CFB 


• NZ: Fluidyne DD-Electricity, 2 MWth Page Macrae UD- steam, upto 3 MWe, 
AB Powerhearth DD - Electricity 







Major BMG Process Development and 
Commercialization Activities.. Contd..


SE Bi UD h t 20 & 30MWth FWE CFB Li KilSE: Bioneer UD-heat, 20 & 30MWth FWE CFB-Lime Kiln, 
30 MWth GØtaverken- Lime kiln, 18 MWth Bioflow/Sydkraft/FWE  


Pressurized CFB- CHPPressurized CFB- CHP
CH: 200kWe Pyroforce DD-Electricity
UK: Upto 300kWe Exus Energy DD-CHP, upto 250 kWeUK: Upto 300kWe Exus Energy DD CHP, upto 250 kWe 


Biomass Engg DD-CHP, 100 kWe Rural Generation DD-
Electricity, Compact Power 2-stage, Charlton Energy Rotary 
KilnKiln


USA: Upto 120 MWth Prime Energy-heat (6 plants), upto 22kWe 
Community Power DD-Electricity, SilvaGas, & RENUGASCommunity Power DD Electricity, SilvaGas, & RENUGAS


OTHERS: IISC and Ankur DD (India) and several gasifiers in 
China







Wrap upWrap-up
The amount of investment made in developing these BMG 


technologies and the know how accumulated from thistechnologies and the know-how accumulated, from this 
impressive list of nearly 50 BMG systems, just from the 
Task 33 member countries, should play an important role p y p
in the evolving global bioenergy industry. These BMG 
technologies can produce heat, power, CHP, and 
synthesis gas and they could be designed for a variety ofsynthesis gas and they could be designed for a variety of 
value-added co-production applications. 


The BMG processes suitable for scale-up to 1000 MWth 
capacity or higher, should be able to find early entry 
niche applications for producing biomass derived liquidniche applications for producing biomass derived liquid 
fuels and chemicals. 


Comments & Questions??Comments & Questions??
Is this suitable for a Task 33 Publication??







BIOREFINERIES
• Billion TPY Biomass to Replace 30% of US Transportation 


Fuels – USDOE/USDAFuels – USDOE/USDA
• Main driver : BIOREFINERIES (Similar to oil refineries to 


produce fuels and chemicals from biomass)
• Other countries may have their own models for 


biorefineries
• Basic requirements for Biorefineries to succeed:Basic requirements for Biorefineries to succeed: 


innovative land management strategies, double biomass 
yield, biomass recovery, reduce cost of biomass, increase 
cellulose content and reduce lignin content in biomass &cellulose content and reduce lignin content in biomass, & 
produce ethanol at a competitive cost by 2012


• TCC should reduce CH4 and tar to reduce dependence on 
catalysts and complex synthesis processescatalysts and complex synthesis processes


Contd..







BIOREFINERIES (Contd..)
• Require innovative & low-cost separation methods (solvent• Require innovative & low-cost separation methods (solvent 


extraction, SCE –vs- distillation)
• Upfront recovery of high-value chemicals (fragrances, flavoring 


agents, and food products)g , p )
• Separation of polysaccharides and lignins by depolymerization
• Use high-cellulosic materials (corn stover, straw, forest product 


residues))
• Develop organisms that can quantitatively convert all sugars to 


EtOH
• Pyrolysis of lignins to produce liquid fuelsy y g p q
• Gasification to produce synthesis gas free of tar and chlorides
• Thermochemical cycles to produce H2
• USDOE: $160 MM for 40% cost sharing for development andUSDOE: $160 MM for 40% cost sharing for development and 


demonstration of first-of-a-kind biorefineries
I ton of BTL=5 +/-2 tons of feedstock @ 15% moisture


Feedstock supply logistics are feasible for 100 000 TOE/yr plantsFeedstock supply logistics are feasible for 100,000 TOE/yr plants
(Supported by 4 TPHa/yr over 25 KM radius or 8 TPHa/yr over 17 KM 


radius)
Investment: Euros 250 to 300 MM for 100 000 TOE/yrInvestment:  Euros 250 to 300 MM for 100,000 TOE/yr


Refs: Science (Jan 27,2006) and the Report of the Alternative Fuels Contact Group, by EC for USDOE
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Gasification
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• Importance of HSE in biomass gasification
• Objectives of HSE activities in GasNet and IEA Task 33j
• What have we done so far
• Outcomes ot the workshop in Innsbruck, 28th September 2005
• EC project proposal «Guideline for safe and eco friendly Biomass• EC project proposal «Guideline for safe and eco-friendly Biomass 


Gasification» (Gasification Guide)
• Next steps in the HSE activity.
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HSE Gasificationbenötigt.


is an important topic


• Why?
– Biomass gasification ready for commercialisationBiomass gasification ready for commercialisation
– HSE issues a mayor barrier in implementation 


• Barriers:• Barriers:
– Manufacturers do not know the risks 
– Manufacturers do not know how to assess HSE risks and 


how to minimise themhow to minimise them
– Manufacturers do not know the standards which have to be 


fulfilled
– HSE permitting authorities are not familiar with biomassHSE permitting authorities are not familiar with biomass 


gasification
– Different regulations in European countries
– Different interpretations by different authorities.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 3
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Gasification
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• Manufacturer must follow the directives• Manufacturer must follow the directives
– Obliged to assess the hazards


Design and construction has to take this into account– Design and construction has to take this into account


– Machine must be constructed that no persons are put at 
risksrisks


– Aim is to eliminate any risks of accident from normal and 
foreseeable abnormal situations.o eseeab e ab o a s ua o s
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Problems Gasificationbenötigt.


• Installed plants with insufficient (no) H+S protection measures
I t ll d l t ith i H S t ti hi h• Installed plant with expensive H+S protection measure, which 
might not be necessary or without or with negative H+S effect


• Inappropriate requirementspp p q
• Without detailed knowledge, which HSE requirements have to 


be fulfilled, a reliable offer to a client is not possible.


What is needed to solve these Problems?


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 5
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Joint Effort is necessary Gasificationbenötigt.
y


Zur Anzeige wird der QuickTime™ 
Dekompressor „TIFF (LZW)“ 


Gasification


benötigt.


Qualified for such an effort


• Manufacturers: gasifier, engine, gas cleaning


Joint HSE activity


a u actu e s gas e , e g e, gas c ea g
• Engineers, scientists (gasification, HSE)
• Permitting authorities.
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Objectives of the Joint Task Gasificationbenötigt.
j


2005 - 2007
Based on experience in previous joint efforts of p p j
GasNet and IEA Gasification:


• Improve / Create Awareness: HSE is important
• Establish a «state of the art procedure» to assess and avoid 


risksrisks
• Harmonise and accelerate the permitting procedure
• Reduce objections against the use of biomass
• Steps towards a Guideline for safe and eco-friendly 


Biomass Gasification Plants.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 7
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What have we done so far? (1)
Gasificationbenötigt.


• 2002
HSE t t ti t St b– HSE expert presentation at Strasbourg
Results:


• Determine explosion parameters
• “Manufacturers get involved in H+S!”
• Guideline is important  


– Questionnaire 1: What manufacturers know about explosionQuestionnaire 1: What manufacturers know about explosion 
parameters
Result: Manufacturers have little knowledge as regards 
Health and SafetyHealth and Safety.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 8
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What have we done so far? (2) Gasificationbenötigt.
( )


• 2003
Q ti i 2 A k M f t h t th d– Questionnaire 2: Ask Manufacturers what they need as 
regards HSE.


– 21 answers
– Most of them ask for support in HSE
– Support the intention to develop a guideline
– 12 companies interested in participating in an international p p p g


project.
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Results of Questionnaire 2 (2) Gasificationbenötigt.
( )


• 21 answers
• Most of them ask for support in HSE• Most of them ask for support in HSE
• Support the intention to develop a guideline
• 12 companies interested in participating in an international 


j tproject.
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What have we done so far? (3) Gasificationbenötigt.
( )


• 20042004
– Handbook of Gasification (H. Knoef, Editor), Sept. 


2005 
«Health, Safety and Environmental Aspects of 
Biomass Gasification»
Austrian HSE Project started– Austrian HSE Project started 


– EU project proposal: «Guideline for safe and 
ecofriendly Biomass Gasification and Pyrolysis»ecofriendly Biomass Gasification and Pyrolysis


– Project proposal rejected


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 11
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Resutls of the Innsbruck Gasificationbenötigt.


Discussion 


2005• 2005
• Joint workshop of IEA Task 33 and GasNet


Innsbruck 28th September 2005Innsbruck, 28th September 2005
• Preparing an new EC project proposal: «Guideline for 


safe and eco-friendly Biomass Gasification» y
(Gasification Guide)


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 12
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Outcomes of the Innsbruck Gasificationbenötigt.


Workshop


Download  
www.gastechnology.org/ieag gy g
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Results of the Panel Discussions Gasificationbenötigt.


in Innsbruck


• Enormous efforts needed for gasification permitting
• High level of uncertainty as regards HSE and permitting 


procedureprocedure
• Authorities usually not familiar with gasification technology
• HSE guideline would accelerate commercialisation of biomass 


gasificationgasification.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 14
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Activities in 2006 Gasificationbenötigt.


• New EC project proposal: «Guideline for safe and p j p p
eco-friendly Biomass Gasification» (Gasification 
Guide)
P l t d i M 2006• Proposal accepted in May 2006 


• Contract negotiations ongoing
• Establish links and co-operation of Gasification GuideEstablish links and co-operation of Gasification Guide 


with Task 33 and GasNet


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 15
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Gasification Guide Gasificationbenötigt.


Overview


• New EC project proposal: «Guideline for safe and 
eco-friendly Biomass Gasification» (Gasification 


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 16


y (
Guide)


• Proposal accepted in May 2006 
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What does this evaluation mean? Gasificationbenötigt.


?• First step: Build commercial plants
• Second step: Build safe plants, which meet EU directives


Th ifi ti l t i t ti i
?
!There are gasification plants in construction now, some in 


operation !
We have to continue our efforts towards a guideline.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 17
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2005
• New joint HSE task of IEA Gasification and GasNetNew joint HSE task of  IEA Gasification and GasNet
• Austrian HSE project finished
• This HSE workshop.
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• Review status of HSE in biomass gasificationReview status of HSE in biomass gasification
– What do we know?
– What should we – manufacturers, experts, authorities –


know?
– Gaps? 


• Show the permitting procedure in different countries / EU• Show the permitting procedure in different countries / EU
• Show how to prepare documents for  permits
• Present view of involved playersp y
• Outline necessary steps towards a guideline for safe and eco-


friendly Biomass Gasification Plants.


IEA Biomass Gasificatin,  Meeting Dresden, 13.6.2006 19







Gasification
Zur Anzeige wird der QuickTime™ 


Dekompressor „TIFF (LZW)“ 
benötigt Aspects to be covered by this Gasificationbenötigt. Aspects to be covered by this 


workshop (1)


• Gaseous emissions:• Gaseous emissions:
– What are the important emissions of biomass gasification
– Emission regulationsEmission regulations 
– Comparison of emissions with other power producing systems
– R&D needs
– Steps toward appropriate emission limits.
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workshop (2)


• Waste Water:• Waste Water:
– Chemical composition
– ToxicityToxicity
– Health risks to operators
– Methods to reduce waste water problems
– Methods to clean waste water
– Identify R&D needs.
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workshop (3)


• Health and Safety risks:• Health and Safety risks:
– H&S risk factors
– Solutions to avoid and minimise risksSolutions to avoid and minimise risks
– Procedures for risk assessment
– Legal and regulatory aspects
– Conformity declaration (CE mark)
– Required permitting documents


M t f ilit t itti d– Measures to facilitate permitting procedure


Hope that most of the aspects are covered by the ope t at ost o t e aspects a e co e ed by t e
presentations.
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I hope you enjoy our workshop!
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Recipients and Beneficiaries of the 
Project Gasificationbenötigt. Project


AcceptedAccepted 
Guideline for safe and eco-friendly Biomass Gasification and Pyrolysis Plants


Health Safety Environment


Market


Manufacturers


Authorities


EU, National,


Public opinion


 PoliticsManufacturers
 Investors,
Customers


T h l


EU, National, 
Regional, Local


 Legislation 
Authorities


 Politics
Communities
Environmental 


organisationsTechnology 
developer


Authorities
 Permitting 


Authorities


organisations
 Protest parties
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Project Structure
Gasificationbenötigt.


Development of the Guideline
WP1:


Development of the Guideline
Contractor Validation by Case studies


WP2:
State of the Art and


Validation by Case studies
Contractor


WP3:
Dissemination


Contractor
Contractor


Subcontractor Subcontractor Subcontractor


Subcontractors Subcontractors Subcontractors


Members of the Target Group (MTG)
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