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1. Context: need of rapid & flexible screening LCA model for offshore wind sector

1. Recent and rapid increase of global offshore wind installed capacity / Some potential users of offshore wind power LCA \

[1] International Energy Agency,
“i1N 2018 2030 Offshore Wind Outlook 2019

2. Increasing demand for Life Cycle Assessment (LCA) for offshore wind sector
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2. Objective: provide access to offshore wind farms LCA results to multiple stakeholders

=>» Generate site-specific Bill-of-Materials & Life Cycle inventories (LCl) of offshore wind farms

3. Multiple LCA results users for diverse uses
Some users with limited skills and/or limited access to data

p
Multiple local stakeholders

kfor territorial consultation process

/ Access to data

=>» Include the possibility to adapt the required input data depending on the available data at the disposal of the user

3. Methods: adaptation of LCA methodology
/Goal and scope\ / Life Cycle Inventory (LCl) \

definition 1. Relative Contribution Analysis (on existing studies)

Scope of the model

* Functional unit : 1 kWh of electricity

Main modeling effort » Background database : eceinvent

> Multiple levels based * Cut-off approach

|
[
[
l
I
| °* System boundaries:
l
I
[
l
I

: : 2. Static model with basic parametrisation . .
Users interviews depending on available data
> users goals, 3. Wind experts interviews > what changes from one > Introduction of new %%
skills, data access site to another & how does it affect LCI data ? inventories, parameters, proxies é )f% Cradle-to-grave
> expected scope 4. How to model these changes based on the
. ) : > Python based model : A
& precision of the available data at the disposal of the users ? %%% -
. . . . J 1E ! j r? ctli r;i
Qodel / QVa lidation & uncertainty analysis %'+ Ica_algebraic o g ) :
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4. Results: multi-level parameterized LCI model
that adapts to the data at the disposal of the user of the model

« Simplest » level of use
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Example : 4 levels-LCl for wind turbine manufacturing /Mass model turbine & foundations\

zo 1eX : Tower mass = f

Tower mass (t)
g 8 2
= | =
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—«— Input data for my model
my mass model
— Sacchi 2019 mass modlel
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Power (MW)

Expert '
P Full inventory All hypotheses related to
Bill-of materials + energy flows + background flows LCA study

Energy flows are
proportional to the

Bill-of-materials of wind turbine

LCA skills eg steel, aluminum mass (kg) in the tower component mass ’
Access to data / Climate change impact \
Aggregated masses of main components Material ratios are constant for manufacturing of all farm
Tower / rotor / nacelle mass (k within a component
——— _/_ S _/ _________ (_ §) _____________________________________ )% )% % Other hypotheses
IIU _ o _ble of the wind turbi Mass model of main ) % % % +J6_<'2)C'<etgf>unda“°”5
rounique sizing variaonie o e WIin uroine components = f(Power) | + 60 turbines
depth = 30
Limited : Power (MW) inspired by Sacchi et al. 2019,' >MW 10 MW 15 MW ~waterdept i
\

-------------------------------------------- ’ gC02eq/kWh /

Conclusions Perspectives

Multiple LCI levels for automatic generation of LCI | Specify the scope of the model and the uncertainties associated to the model
* One model adaptable to multiple users | * Uncertainties assessment > introduction of parameters and uncertainties typologies
* Valorization of specific data, whenever available | * Improvement and validation of the mass model > need to have more bills-of-material data
* Generation of rough estimate, when data is scarce. 1 * Comparison with other options to model LCA for offshore wind sector
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