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Biomass, large scale, 100%
Technologies
Large base-load steam-cycle units with 100% biomass. The major components are: Fuel treatment and feed-in system, high-pressure steam boiler, extraction steam turbine (for cogeneration heat and power), generator and flue-gas heat recovery boiler (hot water or steam).

All fuel is grinded or chipped, blown into the furnace and burned while flying (suspension firing). Wood is usually the most favourable bio fuel for combustion due to its low content of ash and nitrogen. Herbaceous biomass like straw and miscanthus have higher contents of N, S, K, Cl etc. that leads to higher emissions of NOx and particulates, increased ash, corrosion and slag deposits. 

Technology data

Electricity generation capacity in condensation mode (electricity only): 400 MW.
Electricity efficiency in condensation mode, 2010/2025: 46.5% / 48.5% (ref. 9).

Electricity generation capacity in cogeneration mode: 355 MW.

Electricity efficiency in full cogeneration mode, 2010/2025: 41.3% / 43.0% (ref. 9).

Heat production capacity: 300 MJ/s.

Heat efficiency, 2010/2025: 48.7% / 47% (ref. 9).

Annual full load duration, electricity only: 1500 hours/year

Annual full load duaration, full heat production: 4500 hours/year (ref. 3).
Technical lifetime: 30 years (ref. 9).
Environment

Air-borne pollutants, suspension firing, wood (ref. 3):

SO2: 
8 g/GJ
NOx: 
40 g/GJ
Particles (PM 2.5
): 
1.0 g/GJ

Investment costs

Ref. 9 (price level 2002), 400 MW: 

2004 
1300 EUR/kW

2010-15 
1300 EUR/kW

2020-30 
1300 EUR/kW

The constant prices are due to an expected modest increase in efficiency (more expensive materials), which is counterbalanced by various cost reductions. The technology is considered fairly mature, with only marginal room for technical improvements.

Ref. 10 also has some cost predictions. However, there is some inconsistency within the report. Also, there is some ambuigity as to whether the data are due for plants firing biomass only or co-ring with coal. 

Therefore, ref. 9 is chosen as most relevant source.

Converted to 2006 prices:

2010: 
1.5 M€/MW.
2025: 
1.5 M€/MW.

Operation and maintenance

Fixed O&M (ref. 9, 2002 prices):
2010-2015: 
25000 €/MW/year
2020-2030: 
25000 €/MW/year
Converted to 2006 prices and converted to unit €/MW/year (assuming load factor 4200 hours/year):

2010: 
28500 €/MW/year
2025: 
28500 €/MW/year
Variable O&M (ref. 9, 2002 prices):
2010-2015: 
2.7 €/MWh
2020-2030: 
2.7 €/MWh
Converted to 2006 prices:
2010: 
3.1 €/MWh
2025: 
3.1 €/MWh
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� Particles less than 2.5 micrometers in size.
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