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Life Cycle Assessment applied
to energy biomasses
~===The example of Lin 2000 boiler supply
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Context and method

Natural Territory Units (NTU)

Boiler characteristics:
-Power: 10 000 MWh

‘Heating period :12 months a year

Fertilizers
Pesticides
Seeds

Energy (fuel,
electricity)

Machines
Buildings

Farms
(types and representativity)

.2 supply chains : balls + bulk

Crop Crop Crop rotations
areas yields by soil type

. . . ‘_. / /
-Reference biomass: flax shives N 2 3 / / //// \

_ s Sy &
= by-products of flax scutching sy / \
Wheather conditions

-Biomass moisture: 10 to 20 %
(optimum 15% )

Cropping

operation
(e.g. cultivation)
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Potential
by-products

Any (e.g. grains)
biomass

e Transport
Flax shives P

v

Soil C N Soil Pesticide

Intermediate

Comparison of environmental impacts
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- - storage
flax shives vs other biomass sources sequestration Balance erosion Fluxes
Sy rate l Transport

G s Allocation /

t i '."i*‘/‘!l factors CO, N,0andNO; PO,* eIl

C o SHraw Miscanthus

. V v | | N

N8 Jhaki Global Eutrophication Toxicity / System boundaries Heat Energy
| - 3of i losses
whéle plant warming Ecotoxicity for each biomass

source

Methods used for field emission estimations:

Methods Sources
BiolS-ADEME, 2010 and IFEU, 2000; Laville et

eFunctional unit= 10 000 MWh of biomass
*Economic allocation
eData for fuel production and fuel consumption: adapted from

Nt

Nitrogen emissions . . .
5 Emission coefficients + N balance

(NO57, N,O, NH;, NO,) al., 2005; Gest’im ,2010
,.
Ecolnvent database and Gest’im (2010) Phosphorus emissions Emission coefficients + USL Equation ~ Nemecek, 2007; Wischmeier and Smith, 1960,
*Charicterisation method used: CML 2000, Cumulative Energy (erosion) 1978 for erosion calculation
Demand and Uses-LCA 2.0 Pesticides emissions  Pest-LCl and Uses-LCA models Birkved, 2006; van Zelm et al., 2009
Carbon sequestration AMG model Saffih-Hdadi and Mary, 2008
Contribution analysis
Flax shives Miscanthus Triticale, whole plant
100% 100% 100% M Scutching/cleaning
90% o 90% ¥ Transportation/storage
80%
I Pesticides production/pesticides field emissions
80% 70% 80%
60% W Fertilizer production/fertilizer field emissions
70% 50% S 70% L | W Spreading/spraying
60% _— 40% 60% I M Harvesting
50% 30% 50% H Seed production
20% M Carbon sequestration
40% 10% 40%
0% | | | | | B Cultivation/sowing
30% Abiotic Acidification Eutrophication Ozone layer Terrestrial  Photochemical Energy 30%
-10% depletion depletion ecotoxicity oxidation consumption
20% -20% 20%
10% 0% 10%
-40%
0% T T T T T -50% % T T T T T
Abiotic Acidification Eutrophication Global Ozone layer Terrestrial  Photochemical Energy > 0/ Abiotic Acidification Eutrophication Global Ozone layer Terrestrial  Photochemical Energy
depletion warming depletion ecotoxicity oxidation consumption  “60% depletion warming depletion ecotoxicity oxidation consumption
Biomass comparison (index base 100, reference: flax shives) Conclusion: Net energy yield comparison
700
N *Fertilization and transport contribute the highest share of Biomass sources Net energy yield
impacts (MWhproduced/ IVIthonsumed)
500
*Flax shives and linseed straw have the lowest impacts except Triticale as whole plant 8.5
o B Flashives for global warmin :
ravmes & & Miscanthus 12.8
M Cereal straw M . . .
- L | | *F1aX shives and linseed straw have the highest energy yields e i — 15 7
20 ees *Relevance to integrate local data and especially for soil carbon| | Flax shives 25 6
. —~7
100 sequestration Linseed straw 26.5
0 - I I . I -I I I I *Miscanthus has the lowest gIObal Warming impaCt Net energy yield: Ratio of the energy produced by the boiler
dé\bli:;iccm Acidification  Eutrophication GloQ@warming O(jz:nlzl?g:r ;I':;:gi'icz:fl Phg;c(ci)dc:gcr)r:]ical conir;i:g\iion (MWhproduced) to the renewab|e and non-renewable energy Consumed
100 i i ' i during the production and logistics steps (MWh_,,.cumed)-
I P
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de méthodologique pour I'estimation des impacts des activités

Z 1 The method was developediunder the Agro-Transfert p ject « ACV te
plied in the proje t OPTAE
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