Performance evaluation of a solar photovoltaic energy system designed for supplying electricity and water for remote communities
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This paper discusses the technical aspects of an energy system specially designed for remote communities, where access to the national electricity grid is not available and also fresh water is not easily accessible. This system is most suitable for communities located at a distance of 2 or more kilometres away from electricity network but near the sea - water.

The size of the system under investigation is determined for a household consisting of four family members. As the system is modular, it can be expanded to any size if needed.

The average daily consumption of electricity per household of 4 people (2 adults and 2 children) is assumed to be approximately 15 kWh per day, which is equivalent to the typical daily average of electricity consumption by Australian households. An additional 8 kWh of electricity per day is needed for the desalination unit using reverse osmosis technology.

The main electricity supplying unit in this system is a PV array, which is supported by a battery bank and a diesel generator. As the battery bank is the weakest component in the system, so this component requires special care to make sure that it is always in healthy condition and never fails. In order to make sure that this component is always in a good operating condition, a generator set is included into the system for the purpose of supporting and backing up the battery bank.

The daily production of fresh, drinkable water from this system is approximately 100 litres per day. Although the typical Australian daily water consumption per household (2 adults and 2 children) is about 500 litres per day, in our investigation we assumed that only 20% of that is used as drinkable water. The design aspects of a solar photovoltaic (PV) energy system including desalination unit, in which electricity and fresh water are produced as the main products are presented here. Computer simulation program developed to determine the optimum size of all components in this system. And finally, computer simulation results to predict the system’s performance will also be presented.
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