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Context

The current climate crisis calls for a drastic reduction in greenhouse gases (GHG) emissions. Greater integration of
renewable energy sources (RES) is essential to reduce the GHG emissions from grid electricity. On a building scale,
integrated RES (rooftop photovoltaic plant, local wind turbines, ...) is a very effective way of implementing those
resources.

An increasing number of loads work using direct current (DC) — such as LED lighting, computers, high-power electric
vehicle charging stations, etc. — and RES are natural DC sources. In this context, it has been demonstrated that using a
DC backbone to connect DC loads to DC sources can increase the global system efficiency. Indeed, the solution of a
hybrid AC/DC microgrid (H-MG) (fig.1) is studied with the aim of assessing the pros and cons of such a solution.

Figure 1 Hybrid AC/DC microgrid example

Using a DC backbone implies many changes in the network architecture, with DC/DC static converters, DC protection
equipment, and specific controllers. Current research focuses on the use phase of DC and hybrid AC/DC microgrids,
but very few research is conduced about the impacts of their whole life cycle.

Objective

To have a clear view on the environmental impacts of a H-MG, the lifecycle assessment (LCA) methodology will be
used. A comparative study between a conventional AC microgrid (AC-MG) and a H-MG will be performed.

The main objective of this study will be to assess the different environmental impacts of both microgrid types to provide
scientific data to deciders. Sensitivity analyses will also be needed, to assess the impact of key parameters such as DC
voltage, PV area, DC loads, ...

The A-MG and H-MG architectures and all the needed technical data about its component will be provided. The
objective of the master thesis will be to make an inventory of the in- and out-going flows to assess its environmental
impacts.
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Work steps

1. A bibliographic project about the LCA of energy systems, electrical networks, semiconductors appliances will
be performed,;

2. The system borders, functional unit, hypotheses and methodological choices will be defined and discussed

, according to the objective of the work;

3. The environmental loads of the different components of both MGs will be inventoried, based on technical data,
LCA databases and existing scientific literature;

4. A sensitivity analysis on some key parameters (DC voltage levels, PV capacity, converters’ architecture,

semiconductors technology, ...) will be performed to mitigate the results and provide more robustness to the analysis.
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