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Subject’s national or worldwide Context, Objectives & Research lines

Lebanon is exhausted by multidimensional problems. The COVID-19 pandemic imposes
physical distancing, the economic and financial crisis involves cuts in spending, and the
Beirut explosion which has resulted in 200 deaths and thousands of injuries. In this
research project, we are proposing a solution that could help Lebanon to mitigate these
multidisciplinary problems. In the coming months, the Lebanese state will no longer be
able to secure its electricity generation. This will prevent the country from enduring its
war on COVID-19. Unfortunately, COVID-19 hospital patients will suffer from the power
cut. Patients on mechanical ventilators will no longer be able to breathe. Chilled
vaccines will be rotten. In addition, the country will no longer be able to provide
minimal communications, Internet, water pumping services... which will prevent
teleworking and daily work from continuing. In addition, public transport is not
developed in Lebanon, it consists of several unorganized buses that circulate on the
coast. This is another reason that increases the import of energy and the import of
vehicles that are not produced in Lebanon. Citizens are currently unable to buy cars.
This project aims to develop a multiservice station for local communities in Lebanon;
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Vitale Station: Electricity and service. The primary components of the station are
renewable energy sources (photovoltaic solar panels and wind turbines), one or more
electric cars with a charging station. A small agricultural greenhouse for vegetables, and
collection points for recycling materials can be added. Citizens have the capacity to rent
the electric car, the station will power telecommunications and internet services. The
development of the station should start by an optimization design aiming to reduce cost
and increase power production. The latter design should be dynamic since it depends on
the location and main load of the station. Then a control strategy should be elaborated
to coordinate power production, consumption, and car rental. Internet of things
infrastructure should be elaborated with proper algorithm to ensure durability and
essentially preventive maintenance and distance intervention. The Vital Station will be a
prototype to be distributed in Lebanese countries.

Outcomes (OCs) : What do we wish to achieve?

OC1: Optimization design of the vital station: PV panels, Wind Turbines, Electric Cars

0C2: Development of a control strategy for power allocation, storage, and injection to
the grid

0C3: Development of a remote monitoring and preventive maintenance platform
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