- Methodological
- background and rules for
- GHG calculations
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* Biograce | for biofuels

- Renewable energy directive 2009/28/EC
- Communications

- Decisions

- Default values

* Biograce Il for solid biomass

- Report COM(2010)11 from EC

Impact assessment

Default values

Renewable energy directive 2009/28/EC
Coming report from EC

GHG expert workshop
23 October 2012, Heidelberg
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- Calculation rules

. « Purpose
- - Set up rules for actual calculations

* Examples from Biograce |

- How to choose a standard value (emission
factor for nitrogen)

- How to make allocation of emissions between
co-products

. * GHG expert workshop :
Slide 3 2 53 October 2012, Heidelberg www.biograce.net
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* GHG expert workshop :
« 23 October 2012, Heidelberg www.biograce.net

for plecticitys

Biomass combustion plant

» Start-up fuel or co-combustion fuel

- Fossil fuel

* Electricity

- Start-up electricity

- Help systems (oil pumps, pumps for the
feedwater, ventilation pumps)

. «Heat

- Preheating of air or fuel
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- Guidance from RED

: «RED Article 5(3)

.« In multi-fuel plants using renewable and

. conventional sources, only the part of
electricity produced from renewable energy
sources shall be taken into account. For the
purposes of this calculation, the contribution
of each energy source shall be calculated on
the basis of its energy content.

. * GHG expert workshop :
Slide 5 2 53 October 2012, Heidelberg www.biograce.net
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Rule for determining efficiency

el () |
Start-up electricity [El ] R . Electricity [EI]
Biomass fuel [B/] : Sy cnp !
_ | . Heat [H
Fossil fuel [F] N : [H] >
: r\ J |
e :
. El - El, . H
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Methodological background document

* Purpose
- Explain difficult parts of the method
- Explain unclear parts of the method

GHG expert workshop

Slide 72 53 October 2012, Heidelberg
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- Allocation of emissions

: «Biofuels and bioliquids

- Energy allocation based on lower heating
value

. *Heat, electricity and cooling solid biomass
- Exergy and energy allocation combined

- Energy allocation based on lower heating
value

. * GHG expert workshop :
Slide 8 2 53 October 2012, Heidelberg www.biograce.net
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- Exergy

* Not commonly used within GHG-
calculations

A measurement for the amount of work
which can be produced

. « For heat physical formula
. *For bioenergy there Is no simple way

. * GHG expert workshop :
Slide 9 2 53 October 2012, Heidelberg www.biograce.net
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Simplifications

* All other products than heat, exergy value
of 1

* Heat below 150°C constant exergy value

* Ambient temperature 0°C in all of Europe
when calculating exergy value for heat >
150°C

Tp — Teny 423 — 273
T, 423

n= = 0.3546 Carnot efficiency

GHG expert workshop

Slide 102 23 october 2012, Heidelberg
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rH ating @ Ef— total GHG emissions for the biomass fuel [gCO2]
the allocated emissions to electricity [gCO2]
C,=Carnot value for electricity

C,=Carnot value for heat
Exam p l € EC,= Total GHG emissions for electricity [gCO2]

¢ Electric!
el_

1 MJ biomass fuel [B] | "\_0,25 MJ electricity [El]
100 gCO2 emissions [E{i

>

i 0,5 MJ heat at 120°C [H] S

\_ J
— e o o o o o o - - — — |
CeiNel 1-0,25
Eey =E =100 = 58,50C02
°! <Cez77ez + Chn 1-0,25+ 0,3546-0,5 g

Eor _ 585 _
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Thank you for your attention

Supported by
INTELLIGENT ENERGY
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
the opinion of the European Union. Neither the EACI nor the European Commission are responsible for any use
that may be made of the information contained therein.
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