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a bioenergy system than can provide 
multiple services and benefits to the energy system 

under varying operating conditions and/or loads

Examples: 

• technologies and concepts providing grid stability for a power system 
with large amounts of variable wind and solar energy; 

• dispatchable production of energy and other products according to 
market demand;

• integrated polygeneration systems combining the production of 
heat, power, fuels and/or chemicals; 

• long-term storage options such as biofuels and biochemicals; or 

• ancillary services to support system reliability.

What is flexible bioenergy?
Task 44 definition

Source: IEA Bioenergy Task 44 – Flexible Bioenergy and System Integration

From seconds
to seasons
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The network of flexible technologies in biomass related 
energy conversions

Technology already applied 
Technology demonstrated 

technically, but does not yet 

have a working business 
case

Technology under 
development 

Schildhauer, T. et al. (2021.) Technologies for Flexible Bioenergy. Available at: 
https://task44.ieabioenergy.com/wp-content/uploads/sites/12/2021/08/IEA-

Task-44-report-Technologies-for-Flexible-Bioenergy.pdf
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Biobased district 

heating in almost all 

municipalities in 

Sweden

560 heat plants using 

biomass or biogenic 

waste. 

Biomass accounts for 70 

percent of the fuel supply

More than 90 of these heat 

plants are CHP producing 

electricity - 4 300 MW  

installed power capacity.

Source: Swedish Energy Agency



CO2- emissions from district heating in Sweden

- reduction 85% per delivered kWh of heat

Källa: Energiföretagen Sverige
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District heating in EU27

Source: Connolly et al., 2013. Heat Roadmap Europe 2050

• More than 6000 grids

• Accounts for 13% of all 

residential heating. 

• Potential for growth up to  

50% until 2050.
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Multiple ways to provide flexibility in biomass 

based district heating

• With combined heat and power (CHP), the district heating 

plants can provide both electricity and heat on demand, and in 

respons to price changes. 

• Electricity can be provided to the grid for balansing and peak 

load. The power output can be increased using a gas turbine. 

• Using hot water accumulators, energy (heat) can be stored for 

days, and the boilers can be used in an optimal way. 

• Seasonal storage is possible, but still not cost-effective. Can 

be combined with solar energy. 

• Other forms of energy can be produced, like pyrolysis oil, 

methane, pellets, steam or high temperature water for 

industry. 

• Surplus heat from industries can be used. 
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The use of biomass for energy production in the DH sector (%)

Lithuania 1997 - 2020
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CHP combined with pellet production     
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Falun DH system with production of heat, 

electricity and woodpellets
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Hot water accumulator

New hot water accumulator in Linköping. The accumulator will have an energy capacity of 1.4 
GWh. It holds 30 000 m3 water. It has an inner diameter of 33 meters, and is 45 meters high. The 
in-load capacity is 40 MW and the out-load capacity 60 MW, with a maximum temperature of 
98°C. 
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Using a CHP for flexible power production
Klass 0 - Publik

Planerad elproduktion

Elproduktion

Spotpris

Eskilstuna – CHP using woodchips
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