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Thesis background:

Transition of the existing electrical distribution networks to
the smart grids, includes integration of renewable and
storage systems in buildings. Solar energy and storage
systems are receiving attention in applying technologies and
energy systems in recent years. Given that the residential
sector represents 27% of global energy consumption and
17% of global CO2 emissions, using solar PV to decarbonise
its electricity demand could play a considerable role in
mitigating climate change. High exergy electricity from PV
is not only reliable, safe and sustainable, but now it has
become an economical way of providing global society's
energy needs as well. As the demand for PV installation
continues to increase, the costs continue to decline feeding
a virtuous cycle. The technological development and
economic of scale for solar photovoltaic (PV) and batteries
system have led to the technical potential for a creation of
off-grid home electricity production for a significant number
of residential homes. Solar systems in buildings are
designed for heating, ventilation, thermal isolation, shading,
electricity generation and lighting of building. Therefore,
design and technical and economic analysis of PV system
integration in the residential buildings will be done in the
thesis. The analysis will be done for different case studies.

Thesis objective:

One of the main objective of the thesis is to create PV
system with storage batteries, using several variables such
as PV data and modules types, batteries capacities, and
inverter type, based on technical performance. The aim of
the thesis is also to demonstrate financial attractiveness of
the proposed PV system over the lifetime. Therefore, the
total cost for the integration of PV system will also be
analysed as well as financial returns for the residential
house.
All simulation will be done in MATLAB or HOMMER. The
following will be done:
The optimal size of a PV and battery storage system for
residential home, based on the demand side.
Design of system, including PV panels, batteries,
convertors/invertors and other electronic equipment.
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Economic analysis will be performed including the financial
returns.
The optimal operation of the created system for a residential
building in terms of electricity consumption will be
determinated.
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