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POLITICS

e EU renewable target 2020 translates to 14% for the
Netherlands

e Problem: ECN/PBL calculated 9-12% as possible, based on
current incentives/subsidies

e But a new government started 5 November 2012

e |t has increased the target to 16% and increased the budget
with 2.4 G€ and possibly will introduce an obligation system in
part of the sector

e New innovation system: TKl’s, being PPP’s with industry in the
lead

e First contracts signed, contracts-to-be on biomass gasification:

— Alkmaar SNG demo plant
— R&D on MILENA and OLGA




A\
o
Z

NUON/VATTENFALL

IGCC 253 MWe started in 1993, coal-fired
® Biomass co-firing since 2002

e Common is 15% biomass (m/m) co-firing and ramping up to 70%, recent
tests done with torrefied wood

® Recent announcement: plant will be closed (actual date not yet

published), it is too expensive for power production. Political protest: the
plant is high-tech, low emissions and very low carbon
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ROYAL DAHLMAN

www.dahlman.nl

e Synova LLC invests in Royal Dahlman, citations from press release:

— ... worldwide development of waste-to-energy power plants ...

— ... enables Royal Dahlman to significantly accelerate its growth strategy in the field of
renewable energy technology ...

— ... cooperation should result in a revenue growth of at least 30 percent within the next
three years ...

® WWW.Synovapower.com

Synova DAHLMAN @

Power


http://synovapower.com/
http://www.dahlman.nl/index.php?l=0

\
o
Z

SYNVALOR

www.synvalor.com

e Development of Vortex-based gasification technology
e Aims at difficult fuels

e Pilot plant constructed, 50 kWe engine coupled

e First results good

S Synvalor




TORRGAS Z ECN

wwuw.torrgas.nl

e Technology for gasification of torrefied biomass
e Based on torroidal reactor design: Torbed technology

(Sulphur)


http://www.torrgas.nl/technology/reactor-system/attachment/torbed-reactor-system-h2001/
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HEVESKES

www.heveskesenergy.nl

» Technology: oxygen driven JFE gasification technology and based on 3-
years operational experience

* Feedstock will be high-caloric waste (RDF) and biomass
* 10 ton/h RDF, start construction 2013 / start production 2014

CHEMIE.RARK DELFZIJL



http://heveskesenergy.nl/index.php

HVC

www.hvcgroep.nl
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e 12 MW (waste wood input) plant in preparation

e Based on MILENA gasification and OLGA tar removal

e Phase 1a: heat production, start construction 2013

e Phase 1b: additional gas cleaning and SNG production
e Phase 2: 50-100 MW plant

@HVIC
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OTHER

e HoSt ( ): 3 ton/h paper-rejects plant in NL, gasifier — cooler —
cyclones — boiler — steam, start-up in 2013/Q4

e Essent/RWE: 80 MW CFB gasifier on waste wood for indirect co-firing into
600 MWe coal-fired power plant, feed-in tariff will stop end-2013,
exploring ways to continue operation

e BioMCN ( ): 150 kton/y bio-methanol production from
glycerin; additional 400 kton/y bio-methanol plant (“woodspirit”: wood
torrefaction — Siemens entrained flow gasifier), 199 MEuro granted by
NER300


http://www.host.nl/
http://www.biomcn.eu/

ECN

e MILENA for low-grade coal gasification
e TARA technology for simpler gas cooling

\

e Benzene separation (bioBTX production) for added value and simpler

upgrading and/or better emissions

/, engine  ——f power, heat

Efficient Tar

o BTX
gaémgfler — r%ml_%\:l —>» separation —» turbine power, heat
MILENA \

catalyst ——»\ SNG, methanol, ...

tar
bioBenzene
bioToluene
bioXylene
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CARLOS VILELA
Technical University of Eindhoven, TU/e

e Thesis on Primary methods for tar reduction

e Simple test facility where little biomass is quickly heated in fluidized bed,
gases are analyzed, solid C-rich remainder is quantified (“C combustion”)

e \ariations of bed material, BET surface, temperature, steam, gas residence
time, fuel (cellulose, lignin, xylan, wood)
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MORE INFORMATION

Bram van der Drift

ECN

Westerduinweg 3 P.O.Box 1

1755 LE Petten 1755 ZG Petten
The Netherlands The Netherlands
T+3122456 4515 vanderdrift@ecn.nl
M +31 610 909 927 www.ecn.nl

publications: www.ecn.nl/publications

fuel composition database: www.phyllis.nl

tar dew point calculator: www.thersites.nl

IEA bioenergy/gasification: www.ieatask33.org

Milena indirect gasifier: www.milenatechnology.com

OLGA: www.olgatechnology.com / www.renewableenergy.nl
SNG: www.bioSNG.com /www.bioCNG.com
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Energy research Centre of the Netherlands
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