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News on framework conditions

e Government green targets
— 2020: Half of electricity demand covered by wind
— MZOZS: No coal at thermal plants
— 2030: No oil based heating
— 2035: Electricity and heating fully covered by RE
— 2050: Complete energy supply is fossil free

e Bioenergy analysis completed, 2014
— Sustainable solid biomass plays a major role

— Four scenarios for fossil free 2050 outlined
— Decision to be taken in 2020

e Current feed-in tarif: —15 €c/kWh

— Related to the natural gas price




Babcock & Wilcox Vglund - Harbogre Plant

e Updraft type, wood chip fired
- 1 MW, (1.4 MW, installed)
— Tar challenge turned into
flexibility advantage - bio oil
e 21 years of gasifier operation
— CHP operation for 14 years
— Operated 100% by heat demand

e The host is very happy

e BWV would like new demo plant
— Feed in tariff challenging in DK
— Preferences of plant owners in DK
— Heat of low value in foreign markets




Biosynergi - Hillerad Plant

e Demonstration CHP plant is build g
in Hillergd
— 300 kW, / 750 kJ/s heat
— Wet forest wood chips

e Open core downdraft type

e Status
— Building in place
— Assembly of plant completed
— Test operation of main components
Initiated
— Operation at the end of 2014
e Financing challenges
— Seem overcome




Weiss - Hillerad plant

e CHP plant in Hillergd — “Viking” g
— 500 kW, / 1000 kJ/s heat
— Fuel: Wood chips

e Staged down draft Gasifier
— Developed and patented by DTU
— Scale-up by Weiss and DTU
— Licensed by COWI

e Design for unmanned operation

e Continuous operation pending
— Faced various challenges
— Structural changes in company

— Continuous operation interrupted
by mechanical problems in
auxiliary equipment




Pyroneer - Kalundborg plant

e Low Temperature CFB
— Developed by Peder Stoholm/DTU

e Pilot plant in Kalundborg
— 6 MW, (product gas: —~650°C)
— Loose wheat straw (2000 tons)
— Tests with various fuels (190 tons) 2=
— Gas co-fired into coal boiler (4,5-6 I\/IJ/kg)
— Stable and safe operation
— Ash used for fertiliser field tests

e Full scale demo plant
— Plans for 60 MW, terminated

e Pyroneer project mothballed
— Technology for sale




Andritz/Carbona - Skive plant
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e Europe’s largest for CFBG CHP
— 20/28 MW, - 6 MW,
— Wood pellet fuelled
— Pressurized (few bars) CFBG,
delivered by Carbona
e Co-financed by the US DoE/EU

e Stable operation
— Availability 90 % +
— 2013: 26 GWh, and 52 GWh heat
— New catalyst in summer 2014

e Liquid fuel generation project

— Further investments are made

— TIGAS process from Haldor Topsge
IS being considered




TK Energy - Kage

e 10 MW entrained flow plant

— Slagging atm. gasifier
— Dried sewage sludge
e Current challenges

— Energy consumption for feed

preparation and handling
— Fuel feeding
— Burner zone design

e Also project in France
— Pressurized gasification
— Wood waste

— French aim: liquid fuels from H,
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Other projects/technology tracks

e Frichs - 1RGI - Gasification.dk

— Project on optimised updraft
gasifier/IC engine system

e GGC-TECH

— Developing micro scale
gasifier/gas turbine system B /
lomass

e DALL Energy

— ldea to proceed with gasification
from successful furnace
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The Danish RD&D environment

e Universities

— Biomass Gasification Group at DTU/Risg has merged with
DTU Chemical Engineering (CHEC)

— Aalborg University with HTL

e Advanced Technology Group companies

— Danish Technological Institute (DTI)
— FORCE Technology

e Consultants

— Danish Gas Technology Centre (DGC)
— Aaen Consulting Engineers
— COWI
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