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Biomass potential = 100-300 EJ/y in 2050 equivalent to 10-30 GJ/personly
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100 % renewable energy in DK i how?

Wind power N> — Electricity
+so|ar(andwave :>

System

design :> Heat
Biomass ——) O - Transport

How do we distinguish a good from a bad system design?
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Wind energy?
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Energy system design studies in Denmark

A Climate Commission, 2010

A Energinet.dk, 2010

A Energinet.dk, 2015

A Danish Association of Engineers, 2009

A Danish Association of Engineers, 2015

A CEESA, 2011

A University of Southern Denmark, 2014

A Danish Energy Agency, 2014

A Nordic Energy Technology Perspectives, 2016
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Analysing biomass dependency

- In four different system configurations

1. Standard bioenergy
2. Electrification
3. Electrolysis

4. Electrolysis + carbon recycling
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The 4 system design configurations

Standard bioenergy

Q

a 90 PJ/

N PO € e ——— F e CC]
Electricit
+ solar and wave Y

]

Heat

Boiler T

Biomass # Conversion

= 450 PJ/y = 80 GJ/person/fy

Electrification
y

CHP

v

A 4

o
-

_‘ Transport

Electrolysis & bio-carbon recycling

300PJ/y
Wind power N
Electrolysis
— | L,
CHP | Heat
F 3
t Co, T
100 PJ/y HY"
Biomass===p| Conversion + Hydro- _‘TFGHSPOH
genation
220 PJ/y = 40

GJ/ personl/y



a

¢ Syddansk Universitet

The 4 system design configurations

Standard bioenergy
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Electrolysis & bio-carbon recycling
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Global biomass availability in 2050 = 1007 300 EJ/year (IPCC, 2011 ) =107 30 GJ/person
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Even the most avanced VE scenario uses twice as much biomass as the 101 30 GJ/prs.ly
available as global average according to IPCC (2011)



