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The bioenergy journey until today DBFZ
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Bioenergy status quo

Estimated Renewable Energy Share of Global Final
Energy Consumption 2014
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Estimated Renewable Energy Share
of Global Final Energy Consumption 2014

Source: Schinkel, DBFZ, Data from REN21 Renewables 2016 Global Status Report
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Global biomass flows in 2012
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With higher efficiency, especially in wood combustion, high
potential of final energy without additional feedstock is available.




Bioenergy challenges DBFZ

Costs Sustainable Raw Materials
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With support from
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Various biogenic residues

by decision of the
German Bundestag

Biomass potentials from Waste and residues and their actual use - Status quo in Germany
77 Single biomasses have been considered
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Power generation from solid biomass
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(source: DBFZ 2017) installed capacity of the single plant in kW

Starting 1.1.2017 bioenergy plants above 150 kW electrical power have to
undergo a bidding system. For 2017 and 2018 the government will subsidies a
total of 150 MW, each year of new or existing installations. Maximum price for

new installations: 14,88 cent€/kWh for 20 years
and existing ones: 16,9 cent€/kWh for 10 years



Decarbonizing -> Renewable energy system DBFZ

* To keep global warming below 2°C means immediately transition of energy
system to more or less only renewables.

* Main energy supply comes from Wind and Solar.

« High fluctuations in power, but also within heat supply system.

* Energy storage and demand side management becomes immanent.

* Europe is thinking about more significant price signals in the electricity
market also for end users.

* Biomass could no longer be used as a base load technology!

Modelled flexible power generation
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From modern to smart bioenergy - The vision n@

Y

Tradtional bioenergy provision Modern bioenergy provision Integrated bioenergy provision

BioEconomy

) ] Source: Thrén, Smart Bioenergy, 2015
» Use of sustainable raw materials

» Further development of technologies for smart integration into the energy
systems with high shares of renewables
* Integration into future BioEconomy concepts 8



DBFZ

Size of biomass to bioenergy conversion plants and operation is adapted to regional
resource basis and opportunities for high value utilisation (Efficiency and Effectivity) of
the sustainable biomass (waste, residues and by-products):

* Future heat supply from solid biofuels - especially woody biomass - has to close
heat supply gaps in a renewable heating system with all renewable sources and
shall stabilize the local power grid as efficient and effective as possible (Back-up-
stoves and CHP-technologies in all scales).

* Optimized integration of biogas plants in regional waste disposal, heat supply and
flexible power generation to compensate fluctuations of wind and solar (also
integration of wind- and PV-power-hydrogen into biogas plants for methane
generation).

* Integrated biorefineries coupled with renewable wind- and PV-power (SynBioPtX) and
storable intermediates.

* Integration of bioenergy into hybrid- and multibrid-systems.



Example: Flexible heat provision - DBFZ
fundamental concept of SmartBiomassHeat

Example of connection of components -
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Micro CHP for solid biofuels DBFZ
o
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* laboratory charcoal gasifier with
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Gas storage filling level [m”]

Gas production / Gas consumtion

Example: Flexible biogas generation by DBFZ
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Example: SynBioPtX
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DBFZ
 Combination of wood pellet boilers with solarthermal.

 Combination of biogas plants or wood chip combustion CHP with big solarthermal or
geothermal systems.

* Combination of heat-pumps with back-up stove or biomass-CHP.
* Integration of wind- and solar-power into biogas plants via hydrogen generation and
additional methane generation.

Sources Storage & Transport Consumption
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Source: based on IWES, ZSW/Schmid, J. & Glnther M.: Methanisierung: CO, nutzen statt endlagern. In: energie | wasser-praxis, issue 3/2013, p. 15.



Outlook: Integrated Supply
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DBFZ

The role of bioenergy is changing towards an integrated and supply securing
utilisation of sustainable biomass potentials, especially residues, by-
products and biowaste -

Innovative methods, coupling and cascade use, precise and flexible
controllable systems and integrated provision concepts are important
components. Their development need a reliable framework.

Regional adapted plant size, fuel preparation (analysing, drying, mixing,
pelletisation, torrefication, HTC) and demand-oriented plant operation will
improve efficiency and effectivity of biomass utilisation integrated in a
renewable energy system with significant price differences according to
availability of wind and solar.

Development of new products and new value-chains need time for research
and development (5 to 10 years) - so start with new and sometimes
extraordinary ideas now.
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Smart Bioenergy - Innovations for a sustainable future!
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